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S5 (57) Abstract: The inventive method for producing a 
jgg polymeric material powder consists in compressing said 
5= material by shearing the material during a pressure 
increase and cooling. Consecutive breakdown is carried 
£== out by shearing the material during the pressure decrease 
j=g and cooling, and also during flashing at a rate ranging from 
^= 3x10° to 1x10"' m/sec. into a medium having a pressure 
iSS ranging from 0.01 to 0.15 MPa. The inventive device 
comprises a cylindrical body (1) provided with a loading 
and unloading orifices (2,3). A packing chamber (4) 
provided with compressing means (6, 15) arranged therein 
and a chopper chamber (5) provided with a rotatable 
reducing element arranged therein are successively 
mounted inside the body (1). Said reducing element 
represents a flap valve (10) embodied in the form of a disc 
or a taped cone, or in the form of a disc and a taped cone 
which are coaxially assembled. In the second embodiment, 
the reducing element represents a flap valve (16) embodied 
in the form of a collar arranged on the inner surface of the 
body (1). The inventive device is provided with means for 
cooling the shell of the packing chamber (4) and /or means 
(12) for cooling the compressing means, and also with 
means for cooling the reducing element (11) and/or means 
for cooling the shell of the chopper chamber (5). 
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The facility is equipped with a cooling mechanism for the grinding component and/or the 
grinding compartment. According to the inventive device, the grinding component is 
designed as flap valve formed as a disc or as a truncated cone, or formed as axially 
connected disc and truncated cone, the basic area of which is inflexibly connected to the 
disc basis and oriented towards the loading orifice, the smaller basic area is oriented 
towards the unloading orifice, where there is a ratio between the disc diameter and the 
larger basic area of the truncated cone of 1 : (0,8 - 1), or in the form of axially connected 
truncated cone and di sc, the basic area of which is connected to the larger truncated cone 
basic area and oriented towards the loading orifice, and the other parts oriented towards 
the unloading orifice, where there is a ratio between diameter of the larger basic area of 
the truncated cone and the disc of 1: (0.8 - 1). The grinding component is mounted with 
the ring gap, the width of which i s 02 - 10mm in the narrow region. Add itionally, the 
facility is equipped with a cooling mechanism for the reducing and/or with a cooling 
mechanism for the compression device. 

The small part of the ring gap is defined as the area of minimum width. 

Inside the facility, the compression device can be designed in form of a piston, mounted 
to allow for a lifting movement. 

The compression device can also be shaped as a rotating spiral body, the surface of which 
contains notches, the width of which decrease in direction of the unloading orifice, with a 
ratio of spiral body length to flap valve height of 1 : (0.03 - 03). 

The definition, of flap valve height is its length along the facility axis. 

The flap valve can be mounted for rotation linked with or disconnected to the spiral body. 



The axial and/or spiral notches, designed to move the material from the loading orifice to 
the unloading orifice, and/or spiral notches designed to move the material from the 
unloading orifice towards the loading orifice, can be formed as tapped cones during the 
flap valve manufacture. 

The radial and/or spiral notches, designed to move the material from the loading orifice 
to the unloading orifice, and/or spiral notches designed to move the material from the 
unloading orifice towards the loading orifice, can be attached as discs, oriented towards 
the loading orifice. 

The cooling mechanism for the compression chamber compartment and the cooling 
mechanism for the grinding element housing can be designed for simultaneous function 
as cooling mechanism for the housing. 

The technical result is also defined by the facility turning polymeric material into for 
powder, designed as a cylindrical housing containing loading and unloading orifices, 
mside of which sequentially or axially a compression and a grinding chamber are 
mounted, the compression chamber containing the rotating spiral body with spiral 
notches on its surface, the depths of which decrease in the direction of the unloading 
orifice, and whereas the shredding component is mounted coaxially to the ring gap, and 
where the housing is equipped with a cooling mechanism. According to the inventive 
device, the grinding component is designed as a flap valve formed as ring gap on the 
inside area of the reducing chamber housing, forming the ring gap in conjunction with the 
spiral body surface, mounted axially with the compression spiral and connected to it, 
whereas the ring gap width is 0.2 - 10 ram at the narrow area, and whereas the cooling of 
the compression chamber housing is provided additionally. 

Defined as narrow part of the ring gap is its area, where it has minimal width. 



The ration between width of the ring notch and the inner diameter of the reducing 
chamber in the facility can be (0.03 - 2) : L and the ratio between the width of the ring 
notch and the length of the spiral body can be (0.03 - 9.3) : I. 

Inside the facility, the ring notches can be, for example, designed with rectangular or 
trapezium shaped profile. 

Defined as ring notch width is the maximum ring notch length along the facility axle. 

Inside the facility the ratio between the rotating body diameter and the spiral body can be 
(0.6 - 0.98 ) : 1, and the rotating parts can be equipped with a cooling mechanism. 

The distance from the end of the spiral body, oriented to the shredding chamber, to the 
ring notch inside the grinding chamber can be (0.004 - 0.8 ) of the rotating body diameter. 

Especially such facility design (according to the above variants) creates the necessary 
conditions for material compression through influence on the shearing formation under 
rising pressure and cooling, as well as for the subsequent grinding by influence of the 
shearing deformation under pressure decrease and the reduction under cooling in the 
medium at defined pressure. 

The nature of the inventive method is, that the polymeric material grinding is done under 
the condition of pressure decrease in the material transfer zone, creating flow resistance, 
which leads to a reduction effect. 

Maintaining the reducing speed at 3x1 0~ 3 - lxl 0" 1 creates the conditions to achieve high 
quality powder at high processing speed and low energy requirements. The selection of a 
reducing angle within 0,1.-89° to the direction of the shearing deformation application 
allows, in large quantities, generation of high quality final product from various polymer 
material types. 



During the reducing transfer into the medium (gas or steam) at pressure conditions as 
defi ned abo ve, the material i s cooled quickly by means of heat transfer of the medium to 
the housing walls. 

The nature of the inventive facility is defined by the reducing element being a flap valve 
manufactured in one of the designs describe above. This creates all conditions required to 
achieve the reduction effect, leading to productivity increase and energy requirements 
decrease during high quality powder production. 

Designing the compression mechanism as a spiral body construction as described above 
allows for grinding of the polymeric materials in continuous flow. Designing it as a 
piston allows for grinding in periodic flow. 

The flap valve design as a tapped cone, oriented with its smaller base area towards the 
compression component, ensures the reducing process at different angles (0,1-89°) to the 
movement direction of the shearing deformation. 

Apart from the high compression level and the cooling during the entire process, the 
selection of the optimum reducing angle within 0,1-89° to the movement direction of the 
shearing process, adds to the efficient grinding of various polymer and polymeric 
materials types, processed in the inventive facility. 

The ratio of pressure spiral body length and the flap valve height within 1 ;(0,03-0,3) 
allows grinding of virtually any type of polymeric material types at high efficiency and 
low energy requirements to ensure generation of highly dispersive powders at defined 
fractions. 

Should the flap valve and the pressure spiral body mounted with the possibility of 
independent rotation, the conditions for variation of their rotation speed are given, i.e. the 
possibility to deform the processed material through shearing is created, first in one, then 



in the other direction, increasing the grinding effect of the material and allowing to find 
the optimum processing regime of the facility quicker. 

Bringing the material onto the flap valve surface (a disc, a tapped cone, or connected disk 
and tapped cone) with notches, resulting in material movement from the loading orifice to 
the unloading orifice, results in the option to increase the speed of material input to the 
flap valve and thus for productivity increase of the entire facility. During the application 
of the material to the flap valve surface, the notches serving for material movement from 
unloading orifice to the loading orifice, result in an increase of the flow turbulence and 
create conditions to achieve a thicker material layer immediately before the flap valve, 
thereby increasing the reducing effect. By this means, the dispersion grade of the powder 
created is increased. 

During the application onto the flap valve surface (a disc, a tapped cone, or connected 
disk and tapped cone) with notches, resulting in material movement from the loading 
orifice to the unloading orifice, and the notches, serving the material movement from the 
unloading orifice to the loading orifice, the flow turbulence and the material compression 
just before the flap valve are both increased, and thus conditions for a finer grinding of a 
broader palette of polymeric material types are created. 

The flap valve design and manufacture in form of ring notches on the housing inner 
surface of the grinding chamber is especially effective to grind fibrous, fluffy or porous 
material types. 

With a flap valve design in form of ring notches on the housing body inner surface of the 
grinding chamber at a ratio of ring notch width to inner diameter of the grinding chamber 
in the range of (0.03-2): 1, the conditions for optimal pressure distribution of ground 
materials in the ring gap are given, allowing for creation of powders with a narrow 
fraction distribution, i.e. the conditions are created that increase powder quality. And with 
a ratio of ring notch width to the pressure spiral body length in the range of (0.03-0.3): 1 , 



the most stable processing state of the faci lity is achievable, whereby the fraction 
composition of the powder during the working period does not change. 

If inside the facility the ratio of the spiral body diameter to the pressure spiral diameter is 
in the range of (0.6-0.96): 1, the optimum combination of high productivity, high quality 
of the generated powder, and lo w specific production energy requirements can be 
achieved. 

If inside the facility the distance from the end of the pressure spiral body, oriented 
towards the grinding chamber, to the ring notch in the grinding chamber is in the range of 
(0,004-018) of the spiral body diameter, the possibility of very efficient grinding of a 
large number of materials, including fibrous and composite materials, armed with 
synthetic threads, is given. 

The cooling mechanism for the compression chamber housing and for the grinding 
chamber housing can be combined with the common cooling of the housing. 

The preliminary tests confirm the possibilities of a wide range of its industrial application. 

Fig. 1 shows the scheme of the inventive facility (section view), with the pressure spiral 
body as compression means, and the flap valve in form of a tapped cone, mounted for 
simultaneous rotation. 

Fig. 2 shows the scheme of the inventive facility (section view), with the pressure spiral 
body as compression mechanism, and the flap valve in form of a tapped cone, mounted 
for independent rotation. 

Fig. 3 shows the scheme of the inventive facility (section view), with the compression 
means being a piston and a flap valve mounted in form of a disc and a tapped cone, 
axially connected. 



Fig. 4. shows the scheme of the inventive facility (section view), wi th the compression 
mechanism being a pressure spiral, and the grinding element being the reducing element 
in form of a ring notch on the housing inner surface of the grinding chamber. 
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grinding element as flap valve in form of ring notch on the inner surface of the 
grinding chamber housing 
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cooling mechanism for rotatable shaft 



INVENTIVE CLAIMS 

1. A production method for powder from polymeric materials, involving a material 
compression by means of shearing deformation, at a pressure increase of 0. 1 - 0.5 MPa to 
3-100 MPa and subsequent grinding by influence of shearing deformation at a pressure 
decrease and cooling, and defined by execution of material compression during cooling 
and with shearing deformation values of 1 - 500, and with grinding at shearing 
deformation values of 0.5 - 1 000, and a reduction at a speed of 3x10-3 - 1x10-1 m/s into 
the medium at a pressure of 0.0 1 - 0.1 5 MPa. 

2. A method according to 1.), and defined by a reduction at angles in the range of 0.1 - 
89° to the shearing deformation direction. 

3. A method according to 1 .), and defined by a reduction executable into a gas medium. 

4. The facility for the production of powder from polymeric materials, manufactured 
from a cylindrical housing (1) with loading and unloading orifices (2,3), where inside 
exist sequentially or axially mounted a compression chamber (5) and a grinding chamber, 
where the compression chamber (4) contains a compression mechanism (6, 15) for 
polymeric materials, and where inside the grinding chamber, the grinding element is 
coaxxially mounted, such as a ring gap towards the inside surface of the grinding 
chamber housing (5) exists, and where there is a rotating element, and where the facility 
is equipped with a cooling mechanism (1 1 ) and is defined by a grinding element that is 
constructed as a flap valve (1 0) formed as disc or tapped cone or as an axially mounted 
connection of disc and tapped cone, the larger base area of which is connected to the disc 
base area and directed towards the unloading orifice (3), with a ratio between disc 
diameter and base area of the tapped cone of 1 :(0,8-l), or in the form of axially connected 
tapped cone and disc, the base area of which is inflexibly connected to the larger tapped 
cone base area and directed towards the loading orifice (2) and the other end towards the 
unloading orifice (3), with a ratio between the diameter larger base area of the tapped 
cone and the disc being 1:(0,8-1), where the grinding element (10) is mounted with the 



ring gap, the width of which at the narrow part is 0.2 - 10mm, and where the facility is 
equipped with a cooling mechanism for the compression chamber (9) and/or the cooling 
mechanism (12) for the compression element. 

5. The facility according to 4.) ? containing as compression element a piston (15), 
designed to have a lifting movement option. 

6. The facility according to 4.), which utilizes a rotating shaft with spiral notches (7) on 
the surface as a compression mechanism, the depth of which decreases towards the 
unloading orifice (3) , and marked by an attached pressure spiral (6). 

7. The facility according to 6.), defined by a ratio of the pressure spiral length (6) to the 
flap valve height (10) of 1 :(0,03-0,3). 

8. The facility according to 6.), defined by the flap valve (10) having the option of 
rotation synchronously with or independently of the pressure spiral (6). 

9. The facility according to 4.), defined by a tapped cone surface with axial and/or spiral 
notches, serving as means for material transfer from the loading orifice (2) to the 
unloading orifice (3), and / or spiral notches, serving the material transfer from the 
unloading orifice (3) to the loading orifice (2). 

10. The facil ity according to 4.), defined by a design where on the disc base area, directed 
towards the loading orifice, the radial notches and / or the spiral notches, serving the 
material transfer from the loading orifice (2) to the unloading orifice (3), and / or the 
spiral notches, serving the material transfer from the unloading orifice (3) to the loading 
orifice (2) are placed. 

1 1 . The facility according to 4.), defined by a design where the surface of the base area of 
the disc pointing to the loading orifice (2) and the other side of which being connected to 
the larger base area of the tapped cone, contains radial and / or spiral notches, serving the 



material transfer from the loading orifice (2) to the unloading orifice (3), and / or the 
spiral notches, serving the material transfer from the unloading orifice (3) to the loading 
orifice (2). 

12. The facility according to 4.), defined by a cooling for the compression chamber 
housing (4) linked to the cooling for the grinding chamber housing (5), i.e. a combined 
cooling for both housings. 

13. The facility for the powder production from polymeric materials, made of a 
cylindrical housing with loading and unloading orifices (2, 3), where inside there are 
mounted sequentially or axially a compression chamber (5) and a grinding chamber (6). 
Inside the compression chamber (4) there is a compression spiral (6), rotably and having 
spiral notches (7) on its surface, the depth of which decreases in the d irection of the 
unloading orifice (3), and inside the grinding chamber (5) there is a grinding element 
coaxially mounted and giving a ring gap (9) together with the housing inner surface, and 
where there is a cooling mechanism for the grinding chamber housing (5), having a 
grinding element as a flap valve (1.6) in the form of ring ledge on the inner surface of the 
grinding chamber housing (5), forming a ring gap (9) relative to the surface of the 
rotating shaft (14) inside the grinding chamber and mounted axially connected with the 
pressure spiral, where the ring gap width (9) in the narrow region is 0.2 - 10mm, and 
where the facility is equipped with a cooling mechanism for the compression chamber 
housing. 

14. The facility according to 13.), defined by the fact that the ratio between the ring gap 
width and the inner surface diameter of the grinding chamber (5) is in the range of (0.03 - 
2):1. 



15. The facility according to 13.), defined by a ratio between the ring gap width and the 
pressure spiral length (6) being (0.03 - 0.3): 1. 



16. The facility according to 13.), defined by ring ledge made of rectangular or trapezoid 
profile. 

17. The facility according to 1 3.) ; defined by a ratio of rotating shaft diameter (14) and 
pressure spiral diameter (6) being (0.6-0.98):! . 

1 8. The facility according to 13.), defined by a distance from the end of the pressure 
spiral (6), pointing towards the grinding chamber (5), to the ring ledge inside the grinding 
chamber (5) being (0.004-0.8) of the rotating shaft (14) diameter. 

19. The facility according to 13.), defined by rotating shaft (14) with designated cooling. 

20. The facility according to 4.), defined by the fact that the cooling for the housing of 
compression chamber (4) and the cooling for the housing of the grinding chamber (5) are 
designed and mounted in a way having the option of cooling of the housing (1 3). 
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55 (54) Title: METHOD FOR PRODUCING A POLYMERIC MATERIAL POWDER AND DEVICE FOR CARRYING OUT 
55 SAID METHOD (VARIANTS) 

(54) Hasnamie n3o6peTemi$i: CnOCOE nOJlYHEHklfl nOPOUJKA M3 nOJIMMEPHOrO MATEPMAJIA H 
= YCTPOfiCTBO flJUl ErO OCYLUECTBJlEHWa (BAPHAHTbl) 

S= (57) Abstract: The inventive method for producing a 
ess polymeric material powder consists in compressing said 
EE material by shearing the material during a pressure 
= increase and cooling. Consecutive breakdown is carried 
p=s out by shearing the material during the pressure decrease 
z== and cooling, and also during flashing at a rate ranging from 
SfJ 3x10° to IxlO* 1 m/sec, into a medium having a pressure 
£55 ranging from 0.01 to 0.15 MPa. The inventive device 
comprises a cylindrical body (1) provided with a loading 
and unloading orifices (2,3). A packing chamber (4) 
provided with compressing means (6, 15) arranged therein 
and a chopper chamber (5) provided with a rotatable 
reducing element arranged therein are successively 
^ mounted inside the body (I). Said reducing element 
^ represents a flap valve (10) embodied in the form of a disc 
or a taped cone, or in the form of a disc and a taped cone 
which are coaxially assembled. In the second embodiment, 
the reducing element represents a flap valve (16) embodied 
in the form of a collar arranged on the inner surface of the 
body (1). The inventive device is provided with means for 
cooling the shell of the packing chamber (4) and /or means 
(12) for cooling the compressing means, and also with 
means for cooling the reducing element (II) and/or means 
for cooling the shell of the chopper chamber (5). 




[npoAOJiweHHe Ha cneA. cTpamme] 
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(57) PecfrepaT: Cnoco6 noJiyMeHMH nopouiKa M3 nonnMepHoro MaTepna/ia BKmonaer 

yn^OTHeHne iwaTepna/ia nyiewi bo3agmctbmr Ha Hero CABuroBbix AecfcopMauwfi 
npM B03pacTaHnn AasneHHfl m npw oxna>KAeHMM. HocneAytomee M3MejibHeHMe 
ocymecTB/iflioT npw bo3A6mctbmm CABuroBbix Ae^opMaqnR npvt CHMweHMM 
AaBneHMn m npn ox/ia^eHMM, a TaioKe npn APOCcennpoBaHMM co CKopocTbio 

3x10" 3 - 1x10~ 1 m/c b cpeAy c ^ssnemeM 0,01-0,15 Mlla. YcTpofccTBo 
C0Aep)KMT MMJiMHAPMHecKMii Kopnyc (1) c 3arpy30HHbiM m BbirpyaHbiM 
oiBepCTUHMn (2,3). BHyTpn Kopnyca (1) nocneAOBaTejibHO pacno;rc»KeHbi 
KaMepa (4) yrmoTHeHMfl, c pasMemeHHbiM b Heft cpeACTBOM (6, 15) 
KOMnpeccnn, m KaMepa (5) H3WieribHeHWfl c ycTaHOB/ieHHbiM b Hefi c 

B03MO)KHOCTbK) BpaiHeHMfl M3MejlbHaK)ll|MM SJieiVieHTOM, KOTOpblfi BbinOflHeH B 

BHAe APOccenbHow 3acnoHKH (10) b dpopm AUCKa mum yceseHHoro KOHyca, mjim 
b (feopwie coeAMHeHHbix coocho Apyr c APyroiw AMCKa m yceneHHoro KOHyca. B 
ApyroM BapnaHTe BbinoriHeHMn ycTpoficiBa M3MeribHaK)U4MM a/iewiem 
Bbino^neH b BMfle APOccenbHofi 3ac/iOHKM (16) b c^oprie KOJibLteBoro Bbiciyna 
na BHyTpeHHefi noBepxHOCTM Kopnyca (1). ycnpoftcTBO cHa6>KeHO cpeACTBaMM 
ox^a>KAeHMn Kopnyca KaMepw (4) ynnoTHeHMfl m/mjim cpeACTBOM (12) 
ox/iaweHMfl cpeACTBa KOMnpeccwM, a Tawe cpeACTBawiw oxjiajKfleHwi 
M3Me/ibM3K)U|ero 3/ieMeHTa (11) m/mjim cpeACTBawiM oxjia>KAeHMH Kopnyca 
KaMepw (5) M3Me/ibHeHMR. 
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cnocoE nonyMEHMfi nopoiuKA m nojwMEPHoro matephajia m 

YCTPOfiCTBOJUlfl ErO OCyii|ECTB/IEHM^ (BAPMAHTbl). 

M3o6peTeHMfl othocatc* k ogjiacTM o6pa6oTKM nojiwuepHbix 
5 MaTepwanoB, b HacTHoc™, k cnoco6aM m ycTpoftcTBawi p,na nojiyneHMfl 
nopoujKa M3 nojiMMepHoro MaTepnana, v\ wioryT 6biTb wcnojib30BaHbi, 
Hanpwiwep, pj\* w3Me/ibweHM^ npwpoflHbix w CMHTeTtmecKiix no/wiviepHbix 
wiaTepnanoB b BMfle pbixnow KpouiKW, JiocKyTa m bojiokoh, b tom Mwc/ie 
HaTypanbHoro we/iira m CBepxBbicoKOMOflyjibHoro BonoKHa. 
io H3BecTeH cnoco6 nojiyneHMfl nopowKa m noJinwiepHoro wiaTepnana, 

BicnioHaiomMii ero Harpes n nocneAyiomee M3MenbHeHne nyTewi B03fleMCTBMH 
flas/ieHMfi m cflBuroBbix flecpopwiaunPI ot 0,5 ao 50 npn OflHOBpeivieHHOM 
oxna>KfleHMM (A.C.CCCP N°. 1213612, kti.B 29 B 13/10, fl aTa npnopMTeia 
05.05.83 r.). 

15 OflHaKo, M3MenbHeHwe stmm cnoco6owi T3kmx MaTepwanoB, KaK BonoKHa 

HaTypa/ibHoro luejiKa, apoiwaTHMecKnx nonwaivwAOB, xnonKa m flpyrwx 
BbicoKonpoHHbix nonnwiepoB c flocrraTOHHo pbixnow CTpyKTypoM npaKTMMecKn 
HeB03Mo>KHo, TaK KaK 3tm MaTepi/ianw o6naflaioT, Hap^fly c BbicoKofi 

npOMHOCTbK), TaiOKe M BblCOKOM 3JiaCTMHHOCTbK5, HTO 3aTpyflH«eT MX 

20 pa3pyuieHne w M3MenbweHMe nofl B03AeficTBneM AaBneHM* m Aecpopwiauww 
CABura (AecpopwiaLjiiM, MHAyuwpoBaHHOM cABuroiw). 

H3BecTHo ycTpoCicTBo a™ no/iyMeHMfl nopoujKa 1/13 nojii/iwiepHoro 
MaTepwana, b nacn-iocTM, otxoaob KaywyKa, coAepwamee m/mwHApwHecKMw 
Kopnyc, BHyTpw KOToporo pacno/ioweHbi nocneAOBaiejibHO m coocho Kawiepw 

25 ynjioTHem/i* w M3MejibHeHMa, cpeACTBa sarpysiw, MMKpoBOJiHOBoe 
HarpeBaiomee cpeACTBo, a TaiOKe M3MenbHaioii|ee cpeACTBo. l/l3Mejibnaramee 
cpeACTBo BKnioHaeT ABe M3MejibHaioiAMe MacTM, ycTaHOBJieHHbie c 
B03MO>KHOCTbK) BpaLqeHMfl OTHOCMTejibHo APyr APyra, npunewi Me>Kqy hmmm 
MMeeTcn cppuKMMOHHo M3MenbMaK)iiiMM 3a3op. ( naTeHT flnoHWw Na 05337943, 

30 Kn. B 29 B 1 7/00, AaTa npwopwTeTa 1 1 .06.92 r.) 

OAHaKO, MSBecTHoe ycTpowcTBo He oTnimeTca BbicoKofi 
npon3BOAMTenbHOCTbK) M3-3a OTcyTCTBMfl scpcpeicra APoccennpoBaHMfl 

( Bn p bl CKM B3 H ) , B CBH3M C HeM MCTWpaHMe npOMCXOAMT Ha 60JlblilOM 
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noBepxHOCTM W3MenbMaiomero cpeflCTBa. Kpowie Toro, ncnoJib30BaHne 
MUKpoBoriHOBoro HarpeBaioinero cpeflCTBa ycnowHaeT He TOjibKO ycTpoiicTBO, 
ho m TexHonornnecKMCi npouiecc. Mcnonb30BaHne cppwKUMOHHoro 
(noBepxHOCTHoro) H3MenbHeHW5i CHwaraeT npoM3BOflMTe/ibHOCTb ycTpowcTBa. 
5 no TexHunecKOM cyi±iHOCTi/i Han6onee 6jih3kmm k npeflnaraewiowiy 

cnoco6y flBnaeTca cnoco6 nonyneHi/ifi nopouiKa M3 nonwviepHoro iwaiepnajia, 
BK/iiowaK)U4Mfi ynxioTHeHwe iwaTepwana npn HarpeBaHwn n nocneflyioiiiee 
M3Me/ibMeHMe. HarpeB wiaTepnana flo TewinepaTypbi 30-250°C ocymecTBrmioT 
b flBe CTaflMM. CHanana npn B03pacTaHi/iw flaBneHUJi ot 0,1-0,5 Mfla flo 3-100 
io Mna, a 3aieM b M3o6apwHecKnx ycnoBnax npn cflBMroBbix flecpopwiauMflx 0,3- 
10. M3MejibMeHwe ocymecTBrmiOT npw CflBMroBbix AecpopwiauMax ot 0,5 ao 50 
npw cHM>KeHMM flaBJieHMH ao 0,1-0,5 Mlla b ycnoBwax oxna>KAeHi/m ( riaiem- 
PO Ns 2057013, kji.B 29 B 17/00, AaTa npnopnTeTa 07.02.94). 

OAHaKO, b M3BecTHOM cnoco6e nonwMepHbitfi wiaTepwan nocTynaeT Ha 

15 CT3AMK) M3MeJlbMeHHfl B HarpeTOM COCTOflHMM l/l npM 3T0M MO>KeT nocTynaTb B 

cocTOfiHMM, HarpeTOM Bbiiue Heo6xoAMMoro 3HaneHMfl TewinepaTypbi. npoqecc 
M3wienbHeHMa b stom cnynae npoTeKaeT b ycnoBi/iax neperpeBa iwaTepnajia, 
hto oTpwuaTenbHO CKa3biBaeTCfl Ha KanecTBe nojiynaeivioro nopotuKa. 
HanpiiMep, npw M3MenbHeHW/i pe3MHbi neperpeB npMBOAMT k npeBpameHwo 
20 pe3MHbi He b nopoiuoK, a b A6ByriKaHM3aT - njiacTUHHbiw npoAyirr, KOTopbift, no 
cpaBHeHMio c nopoujKOM, o6naAaeT 6onee y3KOM o6nacTbio i/icnorib30BaHMfl. 

KpOMe TOrO, M3MenbHeHMe M3BeCTHblM CriOC060M npOMCXOAMT TOJIbKO 3a CMeT 

B03AeMCTBM« Ha wiaTepnaji cwaivm v\, oTwacTM, HeAOCTaTOHHO bwcokmx 
CABMroBbix AecpopMaunM. OTcyTCTBwe npw stom OAHOBpewieHHO onepauww 

25 APoccennpoBaHMJi b oahom cnynae npwBOAMT k Towiy, hto o6pa30BaBiuMficfl 
nopoiuoK wio>KeT cHOBa ynnoTHflTbc«, hto Tpe6yeT AononHMTeribHbix 
3Hepro3aTpaT Ha A0H3MejibHeHiie ynnoTHeHHoro wiaTepnana, a b Apyrowi 
cnynae - k Towiy, hto HeKOTopwe nojinwiepbi m nonnMepHbie MaTepnanw 
coBcewi He yAaeTca M3wienbHMTb yKa3aHHbiM cnoco6oM. BcneACTBwe 

30 BbiLuecKa3aHHoro, cnoco6 xapaicrepw3yeTCfi HeAOCTaTOMHo bwcokom 
npoM3BOAMTenbHOCTbK) m HeBbicoKUM KanecTBOM nonynaeMoro nopouiKa, a 
TaioKe BbicoKMMn 3Hepro3aTpaTawin w HeAOCTaTOHHO wwpoKi/iM Kpyrowi 
M3wieribHaeMbix oe^eicroB. 
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flo TexHMHecKotf cymHocTM HanBonee 6jii/i3khm k npeflnaraeMOiwy 
ycTpowcTBy HBrmeTCfl ycTpoiteTBO nnn nonyMeHwa nopotUKa 1/13 nonnwiepHoro 
wiaTepnana, coAepwai^ee unnnHflpuMecKuR Kopnyc c 3arpy30MHbiM 1/1 
Bbirpy3HbiM OTBepcTMfiMM, BHyTpn KOToporo nociieflOBaTejibHO l/l COOCHO 
5 pacnojio>KeHbi Kawiepa ynnoTHeHna w Kawiepa M3wiejibHeHMfl. B Kawiepe 
yruioTHeHi/m pacnono>KeHO cpeflCTBo Kowinpeccnn - ynnoTHflromnw uiHeK, Ha 
noBepxHOCTM KOToporo BbinonHeHbi cnnpanbHbie KaHaBKM, my6MHa kotopwx 
nocTeneHHO yiweHbiuaeTCfi k Bbirpy3Howiy OTBepcTwro, a b Kawiepe 
M3MejibHeHi4fl KoaKcuanbHO, c o6pa30BaHweM KOJibqeBoro 3a3opa 

10 OTHOCMTenbHO BHyTpeHHeM nOBepXHOCTM KOpnyca M C B03M0>KH0CTbl0 

Bpaii|eHMf> ycTaHOBJieH M3MonbHatou4i/)0 snewieHT - Mejuomwfi poTop, 
BbinonHeHHbiM b BMfle Tena BpameHi/ia. Ha noBepxHOCTM ynjioTHatouiero 
LUHeKa, na era Komje, npwieraioineM k wiejiromewiy poTopy, mAuim Ha 
noBepxHocTH wienioinero poTopa, Ha ero KOHqe, npi/meraioineM k 

15 ynnoTH^KDineiviy WHeKy, Bbino/iHeHa KonbijeBafl npoTOHKa my6MHofi 1-8mm. 
ycTpowcTBO CHa6>KeHO cpeflCTBawin oxna^eHMfl wiejuomero poTopa m/mjim 
KOpnyca Kawiepbi i43MejibMeHi/ifl ( flaieHT PO Ns 2057013, Kn.B 29 B 17/00 
AaTa npnopmeTa 07.02.94.). 

OflHaKO, b M3BecTHOM ycTpoficTBe cpeflCTBaMM oxnaavjeHvm, 

20 pacnojioKeHHbiwin TonbKO b Kawiepe MswienbMeHtifl, He mokbt 6biTb 
o6ecneMeHO flocTaTOHHO acpcpeKTMBHoe oxna>KfleHMe iwaTepwajia bo Bpeiwfl 
ero nepepa6oTKM, hto flenaeT npouecc M3wienbMeHMfl HecTa6nnbHbiwi no 
TeMnepaiype bo BpewieHit b ycnoBMflx HenpepbiBHofi noAam/i wiaTepwana c 

nOCTOHHHOM CKOpOCTbK). KpOWie TOro, B M3BeCTHOM ycTpowcTBe 

25 i43MenbMaiOLL|i4^ a/iewiem o6pa3yeT c BHyipeHHew noBepxHOCTbro Kopnyca 

npOTf1>KeHHblM TpaHCnopTHblfi 3a30p, B KOTOpOM W10>KeT Ha6jlK)AaTbCfl 

ynnoTHeHMe m MacTWHaa MOHOJiMTM3ai4nq y>Ke pa3pyLueHHoro_wiaTepwana, 
nepeMMCjieHHbie Bbiiiie wiowieHTbi Tpe6yK>T AonojiHmenbHbix 3Hepro3aTpaT w 
npuBOfl^T k AononHMTe/ibHowiy TennoBbiAeneHmo b yKa3aHHOM 3a3ope. B 
30 pe3yjibTaTe, M3BecTHoe ycTpowcTBO xapaKTepw3yeTCfl HeAOCTaroMHO BbicoKofi 
npoMSBOAMTenbHOCTbK), HeBbicoKMM KanecTBOM nojiyMaeMoro nopoiuKa n 
HeAOCTaTOHHo LuiipoKMM Kpyrow M3MenbnaeMbix o6beKTOB, a TaiOKe, 

A0CT3T0HH0 BblCOKMMM 3Hepr03aTpaTaMM. 
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3aAaHefi co3AaHi/ia M3o6peTeHHM HBJiaeTCfl pa3pa6oTKa cnoco6a, 
no3BOJiHK)U4ero nonynaTb nopoiuoK M3 nonnwiepHoro wiaTepnana c BbicoKoCi 
npoM3BOflWTenbHOCTbK) npi/i yjiymueHMi KasecTBa nojiynaeMoro nopouiKa, 
CHM>KeHMM 3Hepro3aTpaT w pacujupeHMM Kpyra M3Menbwaeiwbix o6"bei<TOB 
5 nyiewi o6ecneMeHna oflHOBpewieHHOM onepaqHM flpoccennpoBaHun npi/i 
B03flePicTBHM Ha i/i3wiejibHaeMbifi MaTepwan RaBnenvm n CABi/iroBbix 
flecjDopiviaLiMM, a TaioKe pa3pa6orKa ycTpowcTB flnn peani43ai4MM 3Toro 
cnoco6a. 

TexHunecKufi pe3ynbTaT AoenwaeTCfl cnocoSqwi nonyneHMH nopouiKa m 
10 nojiMiwepHoro MaTepwana, BKnronaiomMM ynnoTHeHwe wiaiepuajia nyTewi 
B03fleMCTBH5i Ha Hero cflBwroBbix flecjDopMauMM npn B03pacTaHwn p&Bnemn 
ot 0,1-0,5 Mna flo 3-100 Mlla n nocneAyiomee M3MenbHeHne npn 
B03fleMCTBHM cflBwroBbix Ae$opMau>ifi npn CHM>KeHMii flaBneHMfi m npw 
oxna>KfleHMM. CornacHO M3o6peTeHMio, ynnoTHeHwe wiaTepnaiia 
15 ocymecTBnflKJT npn oxna>KfleHHM m npw BennmiHe CABwroBbix p,edpopMauv\ft 1- 
500, a M3MenbMeHwe ocymecTB/ifiiOT npn CABi/iroBbix p,edpopMai\v\ax 0,5-1000 
m APOccejiMpoBaHMM co CKopocTbio 3x1 0" 3 - 1x10" 1 m/c b cpeAy c AaBJieHnewi 
0,01-0,15 Mlla. B pe3ynbTaTe ocymecTB/ieHMfl stmx onepauwii CHWKaeTCfl 
BenMMUHa pa6oTbi Ha pa3pyuieHiie MaTepnana, i/icKnioHaeTCH B03Mo>KHOCTb 
20 neperpeBa MaTepwaxia bo Bpewia Bcero npoqecca m yniiOTHeHun 
o6pa30BaBuierocfi nopowKa npi/i oxjia^eHMM. 

B cnoco6e APOccennpoBaHwe MoweT 6biTb ocymecTBneHO, HanpMiwep, 

noA ymoM 0,1-89° k HanpaB/ieHwo CABuroBbix Aecj3opwiaMMii. 

floA HanpaBneHnewi CABMroBbix AecJ)opMai4Mfi noHMMaeTca HanpaBneHwe 
25 pa3BMTMH 3T!/ix Ae<t>opMau.ni4 b wiowieHT pa3pyweHi/ifl wiaTepnajia. 

B cnoco6e ApoccennpoBaHwe wioweT 6biTb ocymecTBneHO, b nacTHocTM, b 
ra30Byra mjim napoByio cpeAy. 

TexHMHecKMM pe3ynbTaT AocTwraeTCfl TaioKe ycipoPicTBOM A"* nonyneHi/ifl 
nopouiKa M3 nonwviepHoro wiaTepwara, coAepwamMM unnnHAPMHecKMPi Kopnyc 

30 C 3arpy30MHblM M Bbirpy3HblM OTBepCTMJIMM, BHyTpM KOTOpOTO 

nocneAOBaTejibHO n coocho pacnonoweHbi Kawiepa ynnoTHeHi/ifl n Kawiepa 
M3MenbweHM^. B Kaiwepe yrmoTHeHMfl pacnonoweHO cpeACTBO Kowinpeccww 
noJinwiepHoro wiaTepwana. B Kawiepe i/i3WienbHeHi/ia KoaKcwanbHO m c 
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o6pa30BaHweM KO/ibLteBoro 3a3opa OTHOcwanbHo BHyipeHHefi noBepxHocm 
Kopnyca Kawiepu w3MenbHeHMfl, a TaioKe c B03Mox<HOCTbto BpameHWfl 
ycTaHOBnGH M3MeribHaK)U4MM anewieHT. YcTpoficTBO CHa6>KeHO cpeflCTBawiw 
oxjia>KfleHMfl M3Me/ibHaiomero s/iewieHTa m/mjim Kopnyca Kawiepbi 

5 i/i3MenbMeHi/w. ComacHO M3o6peTeHMK) M3MenbMaK>ii4Mfi aneMeHT BbinorweH b 
BMfle flpocce/ibHoPi 3acnoHKM b c}3opMe fli/icKa nnn yceneHHoro KOHyca, mjim b 
4>opiwe coeflMHeHHbix coocho .qpyr c .qpyroM flwcKa w yceMeHHoro KOHyca, 
6oJibiiiee ocHOBaHne Kcrroporo >KecTKo cBH3aH0 c ocHOBaHi/ieM flMCKa m 
o6paLqeHO b CTopoHy 3arpy30MHoro oTBepcTMfl, a MeHbwee ocHOBaHne - b 

io dopoHy Bbirpy3Horo OTBepcTi/ia, npn cooTHoiueHMM AHaMeTpoB flMCKa m 
6ojibiuero ocHOBaHwa yceneHHoro KOHyca 1:(0,8 - 1), wnn b qbopiwe 
coeflMHeHHbix coocho flpyr c flpyrowi yceMeHHoro KOHyca m flMCKa, oflHO 
ocHOBaHne KOToporo >KecTKo CBA3aHO c 6ojibuiMM ocHOBaHMewi yceneHHoro 
KOHyca n o6pau4eHo b dopoHy 3arpy30MHoro OTBepcTHJi, a APyroe ocHOBaHi/ie 

15 - b CTopoHy Bbirpy3Horo OTBepcTMfl, npn cooTHOiueHMM AMawieTpoB 6ojibiuero 
ocHOBaHMJi yceneHHoro KOHyca m AwcKa 1:(0,8 - 1). flpw stom M3MejibMaioinMM 
aneiweHT ycraHOBjieH c KOJibLjeBbiM 3a3opowi, iui/ipi/iHa KOToporo b y3Kofi MacTM 
cocTaBJiFieT 0,2-1 0mm. KpoMe Toro, ycTpoficTBO AononHMTejibHo CHa6>KeHO 
cpeACTBaMM oxjia>KAeHM?> Kopnyca KaMepw yrmoTHeHWfl m/mjim cpeACTBa 

20 KOMnpeccnn. 

noA y3KOM nacTbio KonbLjeBoro 3a3opa noHMMaeTCfi Ta ero nacTb, r/je 
ujupnHa ero MUHUManbHa. 

B ycTpoi^cTBe cpeACTBo KOMnpeccnn Mo>KeT 6biTb Bbino/iHeHO, 

HanpMMep, B BWfie noptllHfl, yCTaHOBneHHOrO C B03MO>KHOCTbK) B03BpaTHO- 

25 nocTynaTeiibHoro ABM>KeHMfl. 

TaioKe, cpeACTBo KOMnpeccnn Mo>KeT 6biTb Bbino/iHeHO, Hanpi/iMep, b 
BMAe ycTaHOB/ieHHoro c B03M0>KH0CTbK) BpameHMfl HanopHoro uiHeKa, Ha 
noBepxHoc™ KOToporo BbinonHeHbi cnnpa/ibHbie KaHaBKi/i, mySi/iHa KOTopux 
yMeHbUjaeTCf! k Bbirpy3HOMy oTBepcTWo, npn 3tom OTHOiiieHwe AnwHbi 

30 HanopHoro uiHeKa k BbicoTe flpoccenbHOM 3acnoHKM MoweT cocTaBJiflTb 
1:(0,03-0,3). 

rioA BbicoTOM APOcce/ibHo^ 3acnoHKM noHMMae-rc* ee npoTfiweHHocTb 
BAOJib ocu ycTpoCicTBa. 
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B sacTHocTH, flpoccenbHaa 3acnoHKa wio>KeT 6biTb ycTaHOBneHa c 

B03MO>KHOCTbK) COBMeCTHOrO MJ1M H63aBMCMMOrO BpaiHeHMfl C HanOpHbIM 
U1H6KOM. 

B MacTHocTn, npn BbinonHSHi/in APOccenbHOM 3acnoHKM b cpopwie 

5 yceneHHoro KOHyca, Ha ero 6oKOByro noBepxHOdb Moiyr 6biTb HaHeceHbi 
npoflonbHbie KaHaBKM m/mjim cnMpanbHbie KaHaBKM, cnoco6cTByiou4we 
nepeiwemeHMio iwaTepna/ia ot 3arpy30WHoro OTsepcTMfl k Bbirpy3HOMy, m/mjim 
cnwpanbHbie KawaBKM, cnoco6cTBytoiHMe nepeMemeHwo wiaTepwana ot 
Bbirpy3Horo OTBepcTwa k 3arpy30MHOMy. 

10 B MacTHOCTM, npM BbinojiHeHMM flpoccenbHofi 3acnoHKM b cpopivie 

flMCKa, Ha ero ocHOBaHwe, o6pam,eHHoe b dopoHy 3arpy30HHoro OTBepcrwH, 
wioryT 6biTb HaHeceHbi paflnanbHbie KaHaBKw m/mjim cnMpanbHbie KaHaBKH, 
cnoco6cTByH5U4Me nepewiemeHMio MaTepMana ot 3arpy30MHoro oTBepcTMfl k 
Bbirpy3Howiy, m/mjim cnMpanbHbie KanaBKM, cnoco6pTByiou4Me nepewiemeHwo 

15 MaTepMana ot Bbirpy3Horo OTBepcn/ia k 3arpy30MHOMy. 

B MacTHOCTM, ecnM flpoccenbHaa 3acnoHKa Bbino/iHeHa b cpopwie 
coeflMHeHHbix flMCKa m yceneHHoro KOHyca, 6onbiuee ocHOBaHMe KOToporo 
>KecTKO CBfi3aH0 c ocHOBaHMeM flMCKa m oopameHo b CTopoHy 3arpy30MHoro 
OTBepcTMfl, a wieHbiiiee - b CTopoHy Bbirpy3Horo, to Ha ocHOBaHMe flMCKa, 

20 o6pau4eHHoe b CTopoHy 3arpy30HHoro oTBepcTMn Moiyr 6biTb HaHeceHbi 
paflMajibHbie KaHaBKM m/mhm cnMpanbHbie KaHaBKM, cnoco6cTByioiJ4Me 
nepewiemeHMK) MaTepMana ot 3arpy30MHoro oTBepcm/m k Bbirpy3Howiy, m/mjim 
cnMpanbHbie KaHaBKM, cnoco6cTBytouj 1 Me nepewiemeHMio iwaTepMana ot 
Bbirpy3Horo OTBepcTMH k 3arpy30HHOMy. 

25 B wacTHOCTM, cpeflCTBa oxna>KfleHMn Kopnyca Kawiepw ynnoTHeHMH m 

cpeflCTBa oxjia>KfleHMyi Kopnyca Kawiepw M3MejibMeHMfi wioiyr 6biTb 

BbinOJIHeHbl C B03MO>KHOCTblO MX COBMeCTHOrO CpyHKL|MOHMpOBaHMfl B BMfle 

cpeflCTB oxna>KfleHMfi Kopnyca. 

TexHMwecKMM" pe3y/ibTaT flocwaeTca TaioKe ycTpoficTBOM flna 
30 nojiyneHMH nopoiuKa M3 nojiMiwepHoro MaTepMana, coflepwaiflMM 

L4MnMHflpMMeCKMM KOpnyc C 3arpy30HHblM M Bblipy3HblM OTBepCTMflMM, BHyTpw 

KOToporo nocneflOBaTenbHo m coocho pacnono>KeHbi Kawiepa ynnoTHeHMH m 
Kawiepa M3MenbHeHMfl, b Kawiepe ynnoTHeHt/m pacnono>KeH HanopHbiM ujHeK, 
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yCTaHOBJieHHblfl C B03M0>KH0CTbK> BpaUieHMfl M BbinonHeHHblfl CO 

cnnpajibHbiMM KaHaBKaiwn Ha noBepxHOCTM, rny6wHa KOTopbix ywieHbLiiaeTCfl k 
Bbirpy3HOMy OTBepcTMK), a b Kawiepe n3Menb4eHMfl KoaKcwanbHO w c 
o6pa30BaHMeM KonbqeBoro 3a3opa OTHOCMTenbHO npbTMBonewamefi 

5 noBepxHocTH pacnonoweH H3MenbMaioinMvi aneMeHT, npt/i stom ycTpoticTBO 
cHa6)KeHo cpeflCTBaiwn oxna>KfleHMH Kopnyca KaMepbi mwenb^emu. 
ComacHO ii3o6peTeHwo M3MejibMaiounMCi aneMemr BbinoiiHeH b bma© 
ApoccenbHotf 3acnoHKW b cpopwie KonbueBoro BbicTyna Ha BHyTpeHHefi 
noBepxHocTH Kopnyca KaMepbi M3MenbweHi/m c o6pa30BaHnewi KonbueBoro 

10 3a3opa OTHOCMTenbHO noBepxHOCTM pacnojio>KeHHoro b Kawiepe w3MenbMeHHfl 
Bana BpameHwa, KOTopbiw yciaHOBJieH coocho c ynnoTHHK)Liii/iM uiHexoM w 
coeflMHeH c hum, npi/i stom iiiMpnHa KoribueBoro 3a3opa b y3Kotf nacTM 
cocTaBJifieT 0,2-1 0mm, m, KpoMe Toro, ycrpoifoTBO AononHi/rrenbHO cna6>KeHO 
cpeflCTBaMi/i oxna>KfleHMfl Kopnyca KaMepu ynnoTHeHt'm. 

15 nofl y3Kow MacTbro KOJibL(eBoro 3a3opa noHMMaeTca Ta era Hacrb, roe 

ujupMHa ero MUHMMaribHa. 

B HacTHocTM, b ycTpofiCTBe oTHoiiieHne LUMpuHbi KoubLieBoro BbicTyna k 
BHyTpeHHeMy fluar/eTpy KaMepbi i/i3MenbweHMfl MO>KeT cocTaBnaTb (0,03-2):1, 
a oTHOujeHi/ie iiii/ipi/iHbi KonbueBoro BbicTyna k pjime HanopHoro uiHeKa wowier 

20 cocTaBJi9.Tb (0,03-0,3):1. 

B ycTpowcTBe KonbijeBofi BbiCTyn MO>KeT 6tiTb. BbinonHeH, HanpwMep, c 
npflMoyronbHbiM mjim Tpanem/ieBi/iAHbiM npocpwneM. 

floA ujwpwHofi KoribueBoro BbicTyna noHUMaeTca ero MaKCHManbHaa 
npOTfl>KeHHOCTb BAOJlb ocw ycTpoficTBa. 

25 B ycTpowcTBe oTHomeHwe AMawieTpa eana BpameHi/m k AwaMeTpy 

HanopHoro uiHeKa MOweT cocTaBnflTb (0,6-0,98) :1, a sari BpameHMn MO>KeT 
6biTb cHa6>KeH cpeACTBaMw oxna>KAeHHH. 

B HacTHOcTMj b ycTpowcTBe paccTO^Hwe ot KOHLia HanopHoro ujneKa, 
o6pameHHoro b CTopoHy KaMepbi i/i3MenbHeHi/w, ao KonbLjeBoro BbicTyna b 

30 KaMepe i/i3MenbMeHi/m MoweT cociaBnaTb (0,004-0,8) A^aMeTpa Bana 
Bpau4eHMJi. 

HMeKHO TaKoe BbinonHeHne ycipowcTBa (b cooTBeTCTBww c yKa3aHHbiMM 
Bbiiue BapwaHTaMn) co3Aaet ycnoBna ah* ynnoTHeHwa MaTepnana npw 
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ocymecTBJieHMM B03fleficTBMH Ha Hero cABi/iroBbix flecjDopwiaqwM b ycnoBvmx 
B03pacTaHnn flaBJieHMfl m npi/i oxna^eHnn, a TaioKe pj\n ocymecTBJieHMH 
nocneAywmero W3MenbHeHMfl npi/i b03A6mctbmw CABi/iroBbix AecpopwiaLinfi npw 
CHM>KeHMi/i AaBneHMfl n APoccennpoBaHwn b ycjiOBi/iax oxna>KAeHMfi b cpeAy c 
onpeAeneHHbiM AaBneHi/iewi. 

CyiAHOCTb npeAnaraewioro cnoco6a 3aKnioHaeTcn b tom, hto onepaumo 
M3MenbMeHM« nonwiwepHoro MaTepwana ocymecTBJiflioT b yanoBwax CHWKeHMfl 
AaBJieHi/m npw npoxoKAeHwn wiaTepnana b 30He pacnonoweHi/m snewieHTa, 
co3AaK>niero conpoTMBneHne noTOKy, ocymecTBjifw npn stom scpcpeKT 
ApoccejwpoBaHMfl. 

riOAAep>KaHMe npn stom cKopocTM APOCceni/ipoBaHHfl 3x10" 3 - 1x10" 1 m/c 
C03AaeT ycjiOBwa a^* nojiyneHWfl KaMecTBeHHoro nopouiKa npn bwcokow 
nponsBOAHTenbHocTM npouecca w HH3KWX 3Hepro3aTpaiax. 

Bbi6op yma APOccejiwpoBaHMfl b npeAenax 0,1-89° k HanpaBJieHMio 
npi/ino>KeHWfl CABuroBbix AecpopiviaMMM no3BonfleT b lunpoKnx npeAe/iax 
ocyiAecTBnyiTb nojiyneHMe KOHenHoro npoAyKTa 1/13 pa3nwHHbix twiob 
noxinwiepHbix MaTepnanoB. 

npw ocyu4ecTBJieHHM APOcce/inpoBaHwa b cpeAy (ra30Byio win napoByio) 
c yKa3aHHbiM Bbiiue p^asnemeM, wiaiepwaji 6biCTpo oxjia>KAaeTCfl 3a cneT 
nepeHoca Tenna stom cpeAOM k CTeHKawi ycTpoifaTBa. 

Cyu4HocTb npeA/iaraeivioro ycrpoficTBa 3aicnioHaeTCfl b tom, hto 
M3wienbMaiOLUMCi ajiewieHT BbinoiiHeH b mj\e ApoccenbHofi 3acnoHKi/i b pAHoii 
M3 BbimeonMcaHHbix cpopwi. 3to no3Bon«eT co3AaTb Bee Heo6xoAi/iMbie 
ycnoBi/ifi Rnn ocyinecTBJiGHi/ifl scpcpeicra APOccenvipoBaHMfl, hto npi/iBOAWT k 
25 noBbiiiieHMK) npoM3BOAMTenbHocTM m cHM>KeHMK) 3Hepro3aTpaT npn nojiyMeHMM 
KaMecTBeHHoro nopoiuKa. 

BbinonHeHne cpeACTBa KOMnpeccww b bma© HanopHoro WHeKa 
BbiiiieonncaHHoCi KOHCTpyKunw no3Bon?ieT ocyu4ecTBn^Tb M3MejibHeHwe 
nonnMepHoro wiaTepwana b HenpepbiBHOM pewwvie, a BbinonHeHwe ero b Bi/ifle 
30 nopuJHfl - b nepnoAwsecKOM pewwvie. 

BbinoriHeHMe APOccejibHow 3acnoHKW b qbopwie yceneHHoro KOHyca, 
oSpameHHoro ManbiM ocHOBaHweM k cpeACTBy KOMnpeccwn, o6ecnewMBaeT 
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npouecc flpoccennpoBaHwa npi/i pa3JiMMHbix yrnax (0,1-89° ) k HanpaBneHtuo 
pa3BMTHH cflBuroBbix flecpopiviauMM. 

3cpCpeKTMBH0Wiy M3MenbMeHMK) pa3J1MMHblX TI/inOB HOJlMWiepOB M 

nonnwiepHbix wiaTepnanoB, nepepa6aTbiBaeMbix b npeflnaraewiowi 
5 ycTpowcTBe, nowiMWio BbicoKOM CTeneHM ynnoTHeHwyi n oxna>KAeHMfl Ha 
npcnwKeHMi/i Bcero npouecca, cnoco6cTByeT Bbi6op omviManbHoro yma 
flpoccennpoBaHwa b npeAenax 0,1-89° k HanpaBJieHMio pa3BMTMfl cflBwroBbix 
flecpopwiaqufi. 

BapbupoBaHMe oTHonjeHun flnwHbi HanopHoro uJHeKa k BbicoTe 
io APOCceribHoti sacnoHKM b npeflenax 1:(0,03-0,3) no3BonaeT o6ecneHWb 
M3MenbMeHne Jiio6oro nonnwiepHoro wiaTepMana c bwcokom 
npoM3BOflMTenbHocTbra v\ HM3KMMM 3Hepro3aTpaTawiM npw noiiyMeHMM 
BbicoKOAMcnepcHoro nopoiiiKa c 3aflaHHbiM cppaKUMOHHbiwi cociaBOM. 

B cnyMae, KorAa APOccenbHaa 3acnoHKa n HanopHbifi QJHeK 
is ycTaHOBneHbi c B03MO>KHOCTbK> mx He3aBMCMMoro BpamGHUH, peanM3yK>TCH 
ycnoBi/m pj\H He3aBMCMMoro BapbwpoBaHWfl mx cKopocieM BpameHMH, to ecTb 
no*BJiaeTCfl B03MO>KHOCTb AecpopwiMpoBaTb cABMrowi nepepa6aTbiBaeMbiw 
wiaTepwan cHanana b oahom, a 3aTewi b Apyrowi HanpaBJieHMM, hto o6nerHaeT 
pa3pymeHMe wiaTepMana m no3BonaeT 6onee 6bicTpo HadTM on™wianbHbifi 
20 pe>KMM pa6oTbi ycTpoMCTBa. 

npM H3HeceHMM Ha nOBepXHOCTb flpOCCenbHOM 3aCJ10HKM (amck, 

yceHeHHbiM KOHyc. mhm coeAMHeHHbie amck m yceneHHbiM KOHyc) KaHaBOK, 
cnoco6cTByromMX nepewiemeHMio wiaTepMana ot 3arpy30HHoro OTBepcTMfl k 
Bbirpy3HOMy, noymnaeTcji B03MO)KHocTb tvm yBenMMeHMn ckopoctm 
25 nocTynneHMH wiaTepuana k flpoccenbHofi 3acnoHKe m yBexiMMeHMa 

npOM3BOAMTeJlbHOCTM yCTpOMCTBa. npM HaHeceHMM Ha nOBBpXHOCTb 

ApoccenbHotf 3ac/iOHKM KaHaBOK, cnoco6cTByiou4MX nepewiemeHwio 
wiaTepwana ot Bbirpy3Horo oTBepcTMfl k 3arpy30MHOwiy, noBbiwaeTCH 
Typ6ynM3aL\MH noTOKa m co3Aarc>TCfl ycnoBMfl ann nonyneHMfl 6oiiee nnoTHoro 
30 cnon wiaTepMana HenocpeACTBeHHO nepeA APOccenbHOM 3acnoHKOM, b 
pe3ynbTaTe acpcpeKT ApoccenMpoBaHMH ycMnMBaeTca. npM stom noBbiiuaeTCfl 
CTeneHb AMcnepcHOCTM nonyHaewioro nopouiKa. 
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A npn HaHeceHMM Ha noBepxHOCTb APOCceribHOW 3acnoHKM (flMCK, 
yceMeHHbifi KOHyc. wm coeAWHeHHbie amck m yceMeHHbiw KOHyc) KaHaBOK, 
cnoco6cTByiou4MX nepewiemeHMK) wiaTepuana ot 3arpy30MHoro OTBepcTi/m k 
Bbirpy3Howiy, w KaHaBOK, cnoco6cTByioinwx nepewiemeHHK) wiaTepwa/ia ot 
Bbirpy3Horo OTBepcTwa k 3arpy30MHowiy, noBbiuiaeTca Typ6yni/i3ai4i/ia noTOKa w 
ynnoTHeHne waTepwaJia nepefl flpocce/ibHofi 3acnoHKOfi, m TaKMM o6pa30M, 
co3AaioTCfl ycnoBM?! Ann TOHKoro M3MejibMeHMfl 6onee LuwpoKoro Kpyra 
nonnwiepHbix MaTepnanoB. 

BbinoriHeHne b ycTpowcTBe APOCcenbHoft 3acnoHKi/i b cfropwie 
KOJibueBoro BbicTyna Ha BHyTpeHHew noBepxHOCTM Kopnyca Kawiepw 
M3MejibMeHM« i4e/iecoo6pa3Ho b cnyMae mMenbvenm BOJiOKHWcTbix, 
BaTonoAo6Hbix v\nv\ pbixnwx MaTepwanoB. 

ripw BbinoriHeHMM b ycnpoficTBe APOccenbHOM 3acnoHKM b cjjopwie 
KonbqeBoro BbicTyna Ha BHyTpeHHeft noBepxHOCTi/i Kopnyca Kawiepw 
M3MenbHeHMfi npw oTHoiueHUM uii/ipi/iHbi KonbqeBoro BbicTyna k BHyTpeHHewiy 
Awawieipy Kawiepw w3wienbMeHi/ifl b nHTepBane (0,03-2): 1 co3AaKyrca ycnoBi/w 
Ann onTuwianbHoro pacnpeAeneHi/m AaBJieHwa Ha i/i3wienbMaewibiii wiaTepwaji b 
KonbqeBOM 3a3ope, mto o6ecneHMBaeT noxiyneHne nopoiuKa c 6ojiee y3KWM 
4)paKUMOHHbiM cocraBOM, to ecTb, cosAaioTCfi ycnoBMfl, cnoco6cTByK)iAne 
ynymiieHMK) KaMecTBa nopoiuKa. A npu OTHOweHww tunpuHbi KoribLieBoro 
BbicTyna k Rnme HanopHoro uiHeKa b MHTepBane (0,03-0,3):1 AOCiwaeTca 
Han6onee CTa6wnbHbiw pewwwi pa6oTW ycTpoficTBa, npn KOTopowi 
cJjpaKqwoHHwtf cocTaB nopoiuKa npaiawecM He wieHfleTca b TeseHiie 
AJiMTenbHoro nepi/ioAa pa6oTbi. 

B cnyMae, KorAa b ycTpowcTBe oTHOiueHi/ie AvawieTpa Bana BpameHvra k 
AMawieTpy HanopHoro LUHeKa cocraBnaeT (0,6-0,96) :1, AOCTuraeTcn 
onTMMaxibHoe ccmeTaHt/ie BbicoKow npow3BOAWTenbHOCTM, KaMecTBa 
nonyMaewioro nopoiuKa w hm3kmx yAeribHbix 3Hepro3aTpaT Ha ero nojiyneHi/ie. 

B cnyMae, KorAa b yorpoficTBe pacoroHHne ot KOHLja HanopHoro uJHeKa, 
oSpaiqeHHoro b cTOpoHy Kawiepw i/rawienbHeHHfl, ao KonbueBoro BbicTyna b 
Kawiepe u3wienbMeHHH cocTaBJiaeT (0,004-0,8) AnawieTpa Bana BpameHvm, 
noflBJiaeTCfi B03MO>KHOCTb 3cj)4)eKTMBHoro M3MeribMeHMfi SoJibiuoro Hucna 
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wiaTepwanoB, b tom nucjie iwaTepnanoB c bojiokohhoCi cTpyicrypotf w 

KOMn03HTOB,'apMMpOBaHHblX CM HTeTMMeCKM Wl M BOJlOKHaWIM. 

B MacTHOCTM, cpeACTBa oxnaxfxeHvm Kopnyca Kawiepw ynnoTHeHMfl m 
cpeflCTBa oxna>KAeHM?i Kopnyca Kawiepw muenbHemn wioryT 6biTb 

BbinOJlHeHbl C B03MO>KH0CTblO MX COBMeCTHOTO CpyHKMMOHMpOBaHMfl B BMfle 

cpeflCTB oxjia>KfleHM5i Kopnyca. 

CpaBHeHwe 3aflBJiflewibix TexHMHecwix peweHwtfi c 6nuKaftuMNM 
aHsmoraMi/i no3BormeT yTBep>KflaTb o cootb6tctbmm 3aaBWieMbix TexHMMecKMx 

peUJeHMtl KpMTepMK) M306peT8HMfl "HOBM3Ha", a OTCyTCTBMe B M3BeCTHblX 

aHanorax oTJiMMMTenbHbix npM3HaKOB 3aflBnflewibix cnoco6a n ycTpowcTB 
cb m A©Ten bbTByeT o cootb6tctbmm stmx peweHMtf KpwTepmo 
"M3o6peTaTenbCKMM ypoBeHb". 

npeABapwTenbHbie McnbiTaHMfl 3aflBnaeMbix TexHMHecKMX peweHwCi 
noATBepwaroT B03wio>KHOCTb mx LUMpoKoro npoMbiiuneHHoro npMWieHeHMA. 

i Ha cpwr.1 npeAdaBneHa cxewia npeAJiaraewioro ycTpoficTBa (b pa3pe3e), 

b KOTopowi cpeACTBO KowinpeccMM BbinonHeno b BMAe HanopHoro iiJHeKa, a 
ApoccenbHaq aacnoHka - b cpopwie yceMeHHoro KOHyca, npM 3T0M 
ApocceiibHafl 3acnoHKa m HanopHbifl uweK ycTaHOBJieHbi c B03MO>KHOCTbio mx 
coBMecTHoro BpameHMa. 

d Ha cpwr.2 npeACTaBneHa cxewia npeAnaraewioro ycrpoflicTBa (b pa3pe3e), 

b KOTopowi cpeACTBO KowinpeccMM BbinoxiHeHO b BMAe HanopHoro LUHeKa, a 
ApoccenbHaa 3acnoHKa - b cpopwie yceMeHHoro KOHyca, npM stom 
Apocce/ibHaa 3acnoHKa m HanopHbifi LUHeK ycTaHOBJieHbi c B03M0>KH0CTbK) mx 
He3aBMCMWioro BpaujeHMfl. 

5 Ha cpwr.3 npeACTaBneHa cxewia npeAnaraewioro ycTpoficTBa (b pa3pe3e), 

b KOTopowi cpeACTBO KowinpeccMM BbinoiiHeHO b BMAe nopujHfl, a APOCcenbHaa 
3acnoHKa - b cpopwie coeAMHeHHbix coocho APyr c Apyrowi A^CKa m yceweHHoro 
KOHyca. 

Ha cpMr.4 npeACTaBneHa cxewia npeAnaraewioro ycTpoMCTBa (b pa3pe3e), 
10 b KOTopowi cpeACTBO KowinpeccMM BbinoriHeHO b BMAe Hanopnoro lUHeica, a 
M3MeribMaHDinMM snewieHT - b BMAe ApeccenbHOM 3acnoHKM b cpopwie 
KO/ibqeBoro BbicTyna Ha BHyrpeHHeM noBepxHOCTM Kopnyca Kawiepbi 

M3WieribMeHMfl. 
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YcTpoiiCTBO ana nonyMeHun nopouJKa W3 nonwwiepHoro wiaTepwana, 
M3o6pa>KeHHoe Ha cjDnr. 1, coflepwuT unrwimpmecmvi KOpnyc 1 c 
3arpy30HHbiM m Bbirpy3Hbiwi oTBepcTM^win 2 m 3, cooTBeTCTBeHHO, BHyrpw 
KOToporo nocjieflOBaiejibHO i/i coocho pacnonoweHbi Kawiepa 4 ynnoTHeHi/ia w 

5 Kawiepa 5 M3Me/ibMeHM«. B Kawiepe 4 ynnoTHeHMfl pacno/ioweHo cpeflCTBO 
Kowinpeccww b Bi/ifle HanopHoro LUHeira 6, BbinonHeHHoro co cni/ipajibHbiwiw 
KaHaBKawin 7 Ha noBepxHoc™, rny6nHa Kcrropbix nocieneHHO ywieHbiuaeTCfl k 
Bbirpy3HOMy oTBepcTi/iio 3, i/i ycTaHOBneHHoro c B03wio>KHOCTbio BpaineHi/ia OT 
npuBOAa 8-1. B Kawiepe 5 M3wieribHeHMfl KoaKcwanbHO c o6pa30BaHi/iewi 

10 KoribueBoro 3a3opa 9 oth ocwTen bHO BHyrpeHHew noBepxHOCTM Kopnyca 1 m c 

B03MO>KHOCTbK) COBMeCTHOrO BpaU4GHMJ1 C HanopHbIM UJHeKOM 6 OT npuBOfla 8- 

1 ycTaHOBneH M3MenbMaK)UJ|Mfi snewieHT, BbinonHeHHbiM b Bv\p,e flpoccenbHofi 
3acnoHKM 10 b cjDopwie yceneHHoro KOHyca, o6paii4eHHoro wianbiwi ocHOBaHwewi 
k 3arpy30HHOwiy OTBepcTMio 2 m >KecTKo cBH3aHHoro c HanopHbiwi wHeKowi 6. 
15 flpoccenbHaa 3acnoHKa 10 cHa6>KeHa KaHanawiw 11 p>na oxna>KAeHMfl 
(cpeACTBa oxna^eHwa), a HanopHbiw uJHeK 6 CHa6>KeH KaHanawiw 12 ppa 
oxna>KfleHna (cpeflCTBa oxnax^eHMa), npw stowi KaHa/ibi 11 repiweTWHHO 
coeflMHeHbi c KaHanawiw 12. YcTpoficTBO coflep)KMT cpeACTBa 13 oxjia>KAeHi/ra 
Kopnyca 1 . 

20 YcTpoiiCTBO a^h nojiyHeHwa nopouJKa m noni/iwiepHoro wiaTepi/iana, 

M3o6pa>K6HHoe Ha cfwr. 2, coAepwm LiwnwHApwMecKMfi Kopnyc 1 c 

3arpy30MHblM M Bbirpy3HblWI OTBepCTMflWIW 2 H 3, COOTBeTCTBeHHO, BHyTpn 

KOToporo nocneAOBaTenbHO w coocho pacnonoweHbi Kawiepa 4 yn/ioTHeHMfl n 
Kawiepa 5 M3wienbHeHi/m. B Kawiepe 4 ynno-meHi/m pacnojioweHO cpeACTBo 

25 KOwinpeccwM b BMAe HanopHoro wHeKa 6, BbinonHeHHoro co cnnpajibHbiMM 
KaHaBKawin 7 Ha noBepxHocn/i, my6i/iHa KOTopwx nocieneHHO ywieHbwaeTca k 
Bbirpy3Howiy oTBepcTmo 3, w ycTaHOBneHHoro c BO3wio>KH0CTbio BpaiueHMfl ot 
npuBOAa 8-1. HanopHbiw uiHeK 6 CHa6>KeH cpeACTBawiw 12 oxna>KAeHi/iH. B 
Kawiepe 5 M3wienbMeHwn pacnonoweH i/i3wienbHaK5invitf snewieHT, 

30 BbinojiHeHHbiw b BMAe APOccenbHoii 3acjioHKM 10 b $opwie yceseHHoro 
KOHyca, oSpameHHoro wianbiwi ocHOBaHiiewi k 3arpy30MHOwiy OTBepcTwo 2. 
flpoccenbHaa 3acnoHKa 10 ycTaHOBneHa KoaKcuanbHo c o6pa30BaHwewi 
KoribueBoro 3a3opa 9 OTHoci/rrenbHo BHyrpeHHefi noBepxHoc™ Kopnyca 1 n c 
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B03MO)KHocTbio BpatneHMH ot npi/iBOAa 8-2 c noMOinbK) Bana BpameHvm 14. 
npn 3T0M flpoccejibHan 3acjioHKa 10 CHa6>KeHa cpeACTBawm 11 oxna^eHiia 
(KaHanawiw oxna>KAeHMa). YcTpoficTBo coflep>KMT cpefldBa 13 oxna^eHwa 
Kopnyca 1 . 

5 YcTpowcTBO arm nonyneHi/ifl nopoiuKa H3 nonwwiepHoro wiaTepnana, 

M3o6pa>KGHHoe Ha cpur. 3, coAepawT 4wni/iHApwHecKMw Kopnyc 1 c 

3arpy30HHblM H Bbirpy3HblM OTBepCTMfliVIH 2 M 3, COOTBeTCTBeHHO, BHyTpn 

KOToporo nocjieflOBaienbHO w coocho pacnonoweHbi Kawiepa 4 ynnoTHeHwa h 
Kawiepa 5 i/i3WienbMeHHH. B Kawiepe 4 ynnoTHeHi/in pacno/io>KeHO cpeflCTBo 

io KOWinpeccuM b BMfle nopuiHfl 15. B Kawiepe 5 H3MejibHeHMyi KoaKCwanbHO c 
o6pa30BaHi/iewi KonbueBoro 3a3opa 9 oTHOcwenbHO BHyrpeHHefi noBepxHOCTM 
Kopnyca 1 ycraHOBneH M3WienbMaK}U4i/itf anewieHT, BbinoiiHeHHbiCi b bma® 
ApocceribHOM 3acnoHKM 10 b cpopwie cdeflWHeHHbix coocho Apyr c APVOM 
AMCKa m yceMeHHoro KOHyca, 6onbiuee ocHOBaHwe KOToporo >KecTKO CBfl3aH0 c 

is ocHOBaHwewi AMCKa m o6pameHo b CTopoHy 3arpy30HHoro oTBepcTi/m 2, a 
MeHbiuee ocHOBaHwe - b cropoHy Bbirpy3Horo oTBepcTna 3. nopweHb 15 
ycTaHOBneH c B03wio>KHocTbK) B03BpaTHO-nocTynaTexibHoro ppvtiKenvifl ot 
npuBOAa 8-1, a APOCcenbHaa 3acnoHKa 10 ycTaHOBiieHa c B03Mo>KHOCTbfo 
BpaiueHM« ot npuBOAa 8-2 c nowiouubio Bana BpameHvm 14. flpoccenbHaa 

20 3ac/ioHKa CHa6>KeHa cpeACTBawin 11 oxna>KfleHWfl (KaHanaww oxnaacAeHMfl). 
YcTpoficTBO coflep>KMT cpeACTBa 13 oxna>KAeHMfl Kopnyca 1. 

YcTpoRcTBO p,nf\ nonyneHi/ra nopouiKa W3 nonwwiepHoro wiaTepwana, 
n3o6pa>KeHHoe Ha cpur. 4, coAepwviT 141/1 JiwHApwMecKMM Kopnyc 1 c 
3arpy30HHbiM 0TBepc™ewi 2, Bbirpy3HbiM OTBepcri/iewi 3, Kawiepofi 4 

25 ynnoTHeHvm w Kawiepofi 5 w3WienbMeHi/ifl. B Kawiepe 4 ynnoTHeHiw pacnono>KeH 
HanopHbiPi niHeK 6, ycTaHOBneHHbifi c B03wio>KHOCTbio BpameHUH ot npuBOAa 
8-1 m BbinonHeHHbiii co cnnpanbHbiMM KaHaBKawin 7 Ha noBepxHocTM, my6nHa 
KOTopbix ywieHbiuaeTCfl k Bbirpy3Howiy oTBepcTMio 3. B Kawiepe 5 M3wienbHeHtiH 
pacnonoweH w3wienbHaK>miifl anewieHT, BbinonHeHHbiw b BWAe AP°ccenbHOw 

30 3acnoHKM 16 b cpopwie KonbueBoro Bbicryna Ha BHyrpeHHetf noBepxHocTM 
Kopnyca Kawiepbi 5 H3wienbMeHMH c o6pa30BaHwewi KonbLjeBoro 3a3opa 9 
OTHOcnTe/ibHO noBepxHocTM pacnono>KeHHoro b Kawiepe M3MenbMeHWfl Bana 
BpauteHMfl 14, npn 3Towi Ban BpameHi/m 14 ycTaHOBneH c B03wio>KHocTbK) 
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Bpau4eHMfj, coocho c HanopHbiwi uiHeKOM 6 m >KecTKO coeflMHeH c hum. 
HanopHbiM LUH6K 6 CHa6>KeH cpeAcreaMH 12 oxna>KfleHMfi, a Ban BpauneHwa 14 
CHa6>K6H cpeflCTBaiwM oxna>KfleHi/ifl 17. Yctpomctbo coflep>KMT cpeflCTBa 13 
oxna>KAeHMfi Kopnyca 1 . 
5 YcTpoficTBo fljifl nojiyMeHMfl noponiKa m nonwMepHoro wiaTepnajia, 

pa6oTaeT cneflyioiiiMM o6pa30M (Ha npwwiepe ycTpoficTBa, n3o6pa>KeHHoro Ha 
cpwr.1). 

OTxoAbi HaTyparibHoft kowh, noAsepmyTbie npeABapvrrenbHOWiy 
flpo6jieHMio flo pa3wiepa 2-10 mm, paBHOMepHO 3acbinaK)T b 3arpy30MHoe 

10 oTBepcTue 2 Kopnyca 1. ripn stom npwBOA 8-1 o6ecne«HMBaeT BpameHiie 
HanopHoro niHeKa 6 m APOccenbHow 3acnoHKW 10 c nocToaHHofi HacTOTow. 
Oxiia>KAeHMe MaTepnaria ocymecTBnyuoT nyTeM noAanw noTOKa xnaAarema, 
HanpuMep, boa^i, b cpeACTBa 11 oxna>KAeHHfl (KaHanbi a^h oxna>KAeHMfl) 
ApoccenbHOM 3acnoHKM 10, cpeACTBa 12 oxna^eHtw HanopHoro iimeKa 6 m b 

15 cpeACTBa 13 oxna>KAeHvifl Kopnyca 1. 3acbinaHHbifl b 3arpy30HHoe OTBepcTue 
2 MaTepnan nonaAaeT b KaMepy ynnoTHeHvm 4, rAe oh 3axBaTbiBaeTCfl 
cnnpajibHbiMM KaHaBKaMM 7 HanopHoro uJHeKa 6 m, noABepraacb 
nocTeneHHOMy OKaTmo, TpaHcnopTi/ipyeTca b KaMepy W3MeJibHeHMfl 5 w k 
KoribueBOMy 3a3opy 9. Bo BpeMfl TpaHcnopTupoBKM ot 3arpy30MHoro 

20 OTBepcTMR 2 k ApocceribHOM 3acnoHKe 10 KycKW MaTepnana ynnoTHHfOTca, 
o6pa3ya nepeA ApoccenbHofi 3acnoHKO(i 10 OKaTWM c/iofi, b kotopom 
peann3yK)TC« wHTeHCMBHbie CABwroBbie AecpopMauwi/i. B pe3ynbTaTe, b cnoe 
HaMMHaeTca WHTeHCMBHoe TennoBbiAe/reHwe m TeMnepaTypa MaTepnana 
HaMMHaeT yBenuMMBaTbcn, HecMOTpa Ha HenpepbiBHoe oxnajKAeHwe 

25 xnaAareHTOM, qupKynnpyioiiiMM no cpeACTBaM oxna>KAeHi4fl 13 Kopnyca 1 w 
no cpeACTBaM 12 oxna>KAeHMH HanopHoro UJHeKa 6. Haw6ojiee MHTeHcwBHwe 
AecpopMaqnn cABura i/t Han6onee BbicoKaa TeMnepaTypa MaTepwana 
peanvi3yK)Tcyi b caMOM y3KOM MecTe KaMepbi i/i3MenbMeHi/m 5 - b KonbueBOM 
3a3ope 9, rAe MaTepi/iaji APOCcenwpyeTca c bwcokom CKopocTbio. ripoxoAfl 

30 Mepe3 conpoTMBneHne, co3AaBaeMoe ApoccenbHofi 3acJioHKOfi 10, b 
ycnoBi/mx B03AeiicTBMfl AecpopMauwn CABura, cHw>KeHWfl AaBneHwa, 
oxna>KAeHMyi MaTepnana m APOccennBaHun (BnpbiCKi/iBaHi/ifl), MaTepuan 
MTHOBeHHo nonaAaeT b 30Hy noHH>KeHHoro AaBneHwa m 6onee Hi/i3Kofi 
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TewinepaTypbi, b cpefly, KOTopaa wioweT 6biTb, Hanpuwiep, ra30Bofi. B 
pe3ynbTaTe 3Toro npowcxofli/iT wiHowecTBeHHoe pacipecKi/iBaHwe wiaTepwana, 
ero pa3pyiueHVie m npeBpameHwe b BbicoKOAwcnepcHbifi nopouioK. 1/13 
Bbirpy3Horo oTBepcTun 3 BbicbinaeTca BbicoKOKanecTBeHHbiM 
5 TOHKOflMcnepcHbiw nopouioK. 

AHanornMHbiM o6pa30M pa6oTaeT ycipowcTBO p,na nonyneHMH noponiKa 
M3 nojiniviepHoro MaTepnana, M3o6pa>KeHHoe Ha cpnr.2. Hannnne b 3tom 
ycTpowcTBe AByx aBTOHOMHbix npuBOflOB (npuBOA 8-1 BpameHM?) HanopHoro 
LUHeKa 6 m npMBOA 8-2 BpaiueHMfi APoccenbHOfi 3acrioHKi/i 10) no3BOJineT b 
io 6onee wwpoKMX npeAe/iax BapbwpoBaTb pewwwbi nonyMeHM* nopoiuKa. 

YcTpoCicTBO f\nn nonyneHi/ifl nopouiKa M3 nonnMepHoro wiaTepnana, 
M3o6pa>KeHHoe Ha cpnr.3, pa6oTaeT aHanornMHo ycTpoitaTBaM, 
w3o6pa>KeHHbiM Ha cpnr.1 w cpi/ir.2 KacaienbHO crapym i/i3wiejibMeHMa 
(nopoujKop6pa30BaHMfl), npn stom npMBOA 8-1 oSecneMMBaeT B03BpaTHo- 
15 nocTynaTenbHoe ABH>KeHi/ie nopwHn 15, BcneflCTBue nero, 3arpy3Ka 
wiafepwana w Bbirpy3i<a nopouiKa ocymecTBJiflroTca b nepnoAnnecKOM 
pewwwe. 

YcTpoPicTBO aaa nojiyneHMfl nopowKa M3 nonwwiepHoro wiaTepwana, 
M3o6pa>KeHHoe Ha cpwr.4, pa6oTaeT cneflyioiJMMM o6pa30iw. 

20 nojiwviepHbifl MaTepnan (Hanpwviep, OTXOAbi pe3MHbi c pa3Mepowi KycKOB 

5x1 0mm), paBHOiwepHO 3acbinaroT b 3arpy30HHoe oTBepcrne 2 Kopnyca 1. ripw 
stom npMBOA 8-1 o6ecneHMBaeT BpameHHe HanopHoro iuHei<a 6 n Bana 
I BpameHWfl 14 c nocToaHHofi Macro-row. Oxna>KAeHi/ie wiaTepnana 
ocyiAecTBnfiKJT nyiewi noAam* noTOKa xnaAarem-a, HanpMMep, boaw, b 

25 cpeflCTBa 12 oxna>KAeHMfl HanopHoro iiJHeKa 6mb cpeACTBa 13 oxna>KfleHMfl 
Kopnyca 1, a TaioKe b cpeflCTBa 17 oxna^eHna Bana BpameHi/ifl 14. 
3acbinaHHbiM b 3arpy30HHoe oTBepcTwe 2 wiaiepwan nonaflaeT b Kawiepy 
ynnoTHeHMH 4, rAe oh 3axBaTbiBaeTca cnvipanbHbiMi/i KaHaBKawin 7 HanopHoro 
ujHeKa 6 m, noAsepraacb nocTeneHHowiy c>Ka™io, TpaHcnopTwpyeTcn b Kawiepy 

30 M3MejibHeHMfl 5 m k KonbueBOMy 3a3opy 9, KOTopwfi o6pa30BaH 
M3MeJibMaK)iAMM aneMeHTOM, Bbino/iHeHHbiM b Bi/ifle APoccenbHow 3acnoHKM 
16 b cpopwie KonbqeBoro Bbiciyna Ha BHyTpeHHefi noBepxHOCTM Kopnyca 
Kawiepbi 5 M3MejibMeHMJi i/i Banowi BpameHMfl 14. Bo Bpewifl TpaHcnopTupoBKM 
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ot 3arpy30HHoro oTBepc™* 2 k APOCcenbHofi 3acnoHKe 16 KycKM wiaTepwajia 
ynnoTHaioTCR, o6pa3ya nepefl ApoccenbHoCi 3acjioHKoii 16 oxaTbiM cjiom, b 
KOTopowi peajiM3yK)TCfi MHTeHCMBHbie cflBi/iroBbie flecjDopMauwM. B pe3ynbTaTe, 
b cnoe HaMMHaeTcn HweHci/iBHoe TennoBbiAeneHMe w TewinepaTypa 

5 wiaTepnana HaMMHaeT yBe/iwHUBaTbcn, HecMOTpa Ha HenpepbiBHoe 
ox/ia^eHwe xnaflareHTOM, LiwpKyjii/ipyiomMM no cpeflCTBawi oxna>KAeHi/ifl 13 
Kopnyca 1, no cpeflCTBawi 12 oxjia^eHna HanopHoro uiHeKa 6 w no 
cpeACTBawi 17 oxna>KAeHWfl Bana BpameHiw 14. Han6onee MHTeHCMBHbie 
Aec^opMaqnn CABi/ira n Han6onee BbicoKaa TeivinepaTypa iwaTepnana 

10 peam/rayiOTCfl b KOJibueBOM 3a3ope 9, rAe MaTepwan APOCceni/ipyeTca c 
BbicoKoR cKopocTbK). ripeoAoneBaa conpoTMBneHwe, co3AaBaeMoe 
ApoccejribHoCi 3acnoHKotf 16, b ycnoBwax bo3A6mctbmh AecpopwiauKew CABwra, 

CHMWeHMH AaBJieHMfl, OXJia>KAeHMfl M ApOCCeilMBaHMfl (BnpblCKMBaHMfl) 

wiaTepnan MmoBeHHO nonaAaeT b 30Hy noHWweHHoro ftaBnema v\ 6onee 
15 HM3KOM TeMnepaTypbi, b cpeAy, KOTopa* iwoweT 6biTb, Hanpwwiep, ra30Bofi. B 
pe3ynbTaTe, b KonbMeBowi 3a3ope 9 npowcxoAWT MHowecTBeHHoe 
pacTpecKMBaHwe wiaTepwajia, ero pa3pyuieHi/ie m npeBpameHne b 
BbicoKOAMcnepcHbiii nopotuoK. 1/13 Bbirpy3Horo oTBepcTna 3 BbicbinaeTCfl 

B bl CO K0K3M eCTBe H H bl ft TO H KO AM Cn epCH bl ft nOpOWOK. 

20 npeAJiaraewibiM cnocoS nonyMeHun nopouuKa m noni/iMepHoro 

MaTepwana v\ ycTpoficTBa p,n?\ ero ocymecTBJieHMfl mo>kho 
npowinrocTpwpoBaTb npuBOAHMbiiwn HWKe npniwepaiwn (HeMeTHbie Howiepa 
npuMepoB). TaioKe, HM>Ke npi/iBOAflTCfl conocTaBMTenbHbie AaHHbie 
M3MenbMeHMn nonwwepHbix MaiepwanoB i/i3BecTHbiM cnoco6owi c nowiombio 

25 M3BecTHoro ycTpoficTBa (MeTHbie Howiepa npwwiepoB). 

ripeAnaraeMbie ycTpoficTBa n M3BecTHbie ycTpofltcTBa, 
ncnonb30BaHHbie B npuwiepax, 6binn 0Ha6>KeHbi OA^HaKOBbiMn 
sneicrpoMOTopaMM m peAyKTopawiw. . 

B Ka>KAOM M3 npHBOAMMblX HW>Ke npi/lMepOB yKa3aHa, B MaCTHOCTI/l, 

30 TeiwnepaTypa nptt M3MenbMeHMM Ka>Kfloro KOHKpeTHoro MaTepwana, nocKO/ibKy 
ot Hee b 3HaHMTeiibH0ii CTeneHW 3aBMCflT 3HepreTWHecKi/ie napawieTpw 
npoqecca. YHMTbiBaa bto o6cTOflTejibCTBo, b TaS/wue npi/iBeAeHbi 
conocTaBMTenbHbie AaHHbie i/i3MenbHeHH?i Kax<Aoro M3 nojii/iwiepHbix 
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MaTepwanoB npi/i OAMHaKOBbix 3HaHeHi/mx TewinepaTypbi b npeAnaraewiowi 1/1 b 
M3BecTHOM ycTpoficTBax. TeMnepaTypy onpeAenarm c noMombio Tepwionap, 

BMOHTMpOBaHHblX B CTeHKM KaWiep M3MeJlbMeHMfl Ha paCCTOHHMM 3-4MM OT 

cjioh M3MenbHaeMoro MaTepwaiia. 

5 ripuwiep 1. 

B 3arpy30MHoe OTBepcTwe ycTpowcTBa, i/i3o6pa>xeHHoro Ha cpnr.1, 
paBHOMepHo noflaioT rpaHynbi nonwaTi/ineHa hm3kom nnoTHOCTM (nSHfl) c 
MHfleKcoM pacnnaBa 7,0. BpameHwe HanopHoro lUHeKa m APOCcenbHOfi 
3acnoHKM ocymecTBiifnoT c noMombio npwBOAa c nocTOHHHOft MacroTOtf . BoAy 

10 c HananbHOM TewmepaTypofi 15° C noAaroT b cpeACTBa oxna>KAeHM5i Kopnyca 
w b cpeACTBa oxna>KAeHi/m APOccenbHoOi 3acnoHKw m HanopHoro niHeKa. Ha 
MaTepnan ocymecTBrraioT B03AetfcTBMe AecpopMaLtwefi CABwra 1 npn 
B03pacTaHMM pjaBnenm b MHTepsane 0,1-3 Mfla m npn oxna>KAeHwii. 3aTeM, 
npw B03A6MCTBMM AecpopMauww cABwra 5 i/i npn oxna>KA6HMM wiaiepwan 

15 APOccejwpyiOT co cKopocTbio 1x10" 2 m/c b B03flyujHyio cpeAy c AaBJieHnewi 
0,1Mna noA ymowi 30° k HanpaBneHWio pa3BMTwa CABwroBbix AecpopMauwft. 

B pe3ynbTaie nonyMaioT TOHKOAUcnepcHbifi cna6oKOMKyioini4ifcfl 
nopoiuoK, KOTopbifi nocne npoceBa Ha cine c pa3Mepowi jmeitavi 0,3 mm pper 
ocTaTOK 16 Mac.%. TeMnepaTypa nopouiKa n3Hn Ha BbixoAe M3 Bbirpy3Horo 

20 oTBepcTi/m cocTaBJiaeT 18°C. npoii3BOAMTenbHOCTb npoMecca cocraajweT 
9,5Kr/M, yAenbHbie 3Hepro3aTpaTbi - 0,28kBt/k[-. 
npuMepbi 3,5,7,9,11,13,15,17,19,21. 

nonyneHMe nopoiuKOBoro nonwMepHoro MaTepnana ocymecTBrmioT 
ananornMHo npMMepy 1. l/towiejibHaeMbiw MaTepnan, napaMeTpw npoBeAeHwa 

25 npoqecca (MHTepBan p&Bnenm, TeMnepaTypa, AecpopMam/w • cABMra, 
cKopocTb APoccennpoBaHMJi m t.aO. xapaKTepwcTMKM nonynaeMoro nopouiKa, 
a Taiwe npoi/i3BOAHTeiibHocTb npoqecca w yAenbHbie 3Hepro3aTpaTbi 
npMBeAeHbi b Ta6nni4e. 
npuMepbi 23, 25. 

30 rionyMeHi/ie nopoiuKOBoro nom/iMepHoro MaTepuana ocymecTBrmioT 

aHanorwMHO npwMepy 1, 3a ncKntoMeHweM Toro, mto wcnonb3ytoT ycrpoCicTBO, 
M3o6pa>KeHHoe Ha cpnr.4. l/l3MeribMaeMbiM MaTepwan, napawieTpw 
npoBeAeHi/w npoqecca (HHTepBan pfiBnenvivi, TeMnepaTypa, AecpopMaqi/m 
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CABura, cKopodb flpoccennpoBaHMH m t.a), xapaKTepwcTWKM nonynaeivioro 
nopouiKa, a TaiOKe npow3BOAWTenbHOCTb npouecca i/i yAejibHbie 
3Hepro3aipaTbi npi/iBeAeHbi b Taonnue. 

npMMepbi 2,4,6,8,10,12,14,16,18,20,22,24,26. 

5 nonyMeHwe nopouiKa ocymecTBJifltoT b cooTBeTCTBMw co cnoco6owi- 

npoTOTunowi Ha ycrpowcTBe-npoTOTi/me (riaieHT PO 2057013). 
M3MenbMaeMbiM wiaTepwan, napawieTpw npoBeAew/m npoLiecca (i/imepBaji 
AaBJieHU^, TewinepaTypa, Ae<P°PMaiiMa CABura m t.a.). xapaKrepwcm/iKM 
nanynaeMoro nopowKa, a TaiOKe npoM3BOflMTenbHocTb npouecca m yAe/ibHwe 

10 3Hepro3aTpaTbi npi/raeAeHbi b raQmue. 

M3 npuBeAeHHbix b Taoxiwue flaHHbix cneflyeT, hto nonyMeHwe nopouiKa 
M3 nonnwiepHoro wiaTepi/iana npeAnaraewibiM cnoco6oM c Mcnonb30BaHMeM 
npeAnaraewibix ycTpoifoTB o6ecneHMBaeT noBbiweHwe npoM3Bo^MTenbHocTM, 
yjiymueHi/ie KanecTBa nojiyMaewioro nopouiKa v\ cHwweHi/ie 3Hepro3aTpaT npi/i 

15 pacujupeHMM Kpyra M3MejibHaewibix noiwiviepoB. 
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riepeneHb ccbinoMHbix o6o3HaHeHww. 

1 - MunwHAPMMecKMM Kopnyc 

2 - 3arpy30HHoe oTBepcTwe 

3 - Bbirpy3Hoe oTBepcTue 

4 - Kawiepa ynnoTHeHMH 

5 - Kawiepa mMenbHenm 

6 - cpeflCTBO KOMnpeccwM b BMfle HanopHoro mweKa 

7 - cnnpanbHbie KatnaBKM Ha rioBepxHocri/i HanopHoro ujHeKa 
8-1- npuBOfl ana npuBe^eHMa b flBM>KeHMe cpeACTBa Kowinpeccmi 
8-2 - npuBOA BpaineHun ApoccenbHotf 3ac/iOHKM 

9 - KOJibMeBoP) 3a3op 

10 - M3MejibMaK)U4MM anewieHT, BbinoiiHeHHbift b BMfle ApoccenbHofi 3acJioHKM 
b $opMe AMCKa mjim yceweHHoro KOHyca, mjim b cjjopwie coeAMHeHHbix coocho 
Apyr c Apyrowi AUCKa v\ yceneHHoro KOHyca. 

1 1 - cpeACTBa oxna>KA6HMJi M3MejibMaKDiiiero anewieHTa 

12 - cpeACTBa oxna>KAeHHfl cpeACTBa KowinpeccwM 

13 - cpeACTBa oxna>KAeHi/ifi Kopnyca 

14 - Ban BpameHwa 

15 - cpeACTBO KOMnpeccwM b bha© nopwHH 

16 - M3MejibwaK)iJ4Mfi anewieHT, BbinonHeHHbm b bi/ia@ APOCceribHofi 3acnoHKM 
b cf>opi\/ie KonbqeBoro BbiCTyna Ha BHyrpeHHefi noBepxHocTM Kopnyca Kawiepw 
n3MenbMeHHfl 

17 - cpeACTBa oxna>KAeHiifl Bana BpameHMH 
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0OPMYJ1A H30EPETEHI/lfl 

1. Cnoco6 nonyMeHM5R nopouiKa M3 norwwiepHoro wiaTepwajia, 
BKnioMaKDLUMii ynnoTHeHwe wiaTepnana nyiewi B03AewcTBi/ifl Ha Hero 
cflBwroBbix flecpopiwaMMM npn B03pacTaHMM RaBnetwn ot 0,1-0,5 Mfla flo 3- 

5 100 Mlla m nocneflyiOLMee w3MeJibMeHwe npi/i B03fleiiCTBMii cflBwroBbix 
Aecpopwiauiww npw CHtDKenww flaBneHwa n npn oxna>KAeHWi/i, oTnnnaiomi/iMCfl 
Tewi, hto ynnoTHeHwe wiaTepi/iana ocymecTB/iatoT npn oxna>KfleHMM m npw 
BenuMMHe cABuroBbix Redpopwaum 1-500, a w3MeribMeHwe ocymecTBJiHiOT 
npw cflBMroBbix flecpopwiauunx 0,5-1000 m flpoccennpoBaHMw co CKopocTbK) 

10 3x1 0' 3 - 1x10" 1 m/c b cpeAy c flaBJie+meM 0,01-0,15 Mlla. 

2. Cnoco6 no n.1, oTJWHaiomnwcH Tewi, mto flpoccennpoBaHwe 
ocymecTBJiaioT nofl yrnowi 0,1-89° k HanpaBJieHWo cflBMroBbix flecpopwiauMM. 

3. Cnoco6 no n.1, oTnuHafoi^Miicj) Tewi, mto flpoccejinpoBaHwe 
ocymecTBnflioT b ra30Byio cpefly. 

15 4.ycTpoficTBO flna nonyneHMfl nopouiKa W3 nonnwiepHoro wiaTepwana, 

coflep>Kaii4ee MunnHflpuHecKuCi Kopnyc (1) c 3arpy30HHbiM m Bbirpy3HWM 
OTBepcTWHMM (2,3), BHyrpn KOToporo nocneAOBaTenbHO w coocho 
pacnono>KeHbi Kawiepa (4) ynnoTHeHUJi m Kawiepa (5) M3wie.nbHeHMfl, b Kawiepe 
(4) ynjiOTHeHUfl pacnono>KeHo cpeflCTBO (6,15) KOwmpeccMM nonnMepHoro 

20 wiaTepnana, a b Kawiepe (5) i/i3MenbMeHvm KoaKcwanbHo, c o6pa30BaHwewi 
KOJibMeBoro 3a3opa (9) oTHocnTeubHo BHyTpeHHefi noBepxHOCTM Kopnyca 
Kawiepbi (5) M3wienbMeHMH v\ c B03MO>KHocTbK) BpameHMH yCTaHOBJieH 
M3MeJibHaK)LHMM anewieHT, npn stom ycTpowcTBO CHa6>KeHO cpeflCTBaMw (11) 
oxna^fleHMJi ii3wiejibMaK)LLiero anewieHTa n/nnn Kopnyca Kawiepu (5) 

25 M3MenbMeHMH, OTJiMHaioineecfl Tewi, hto w3wienbMaiomMii snewieHT BbinonHeH b 
BMfle flpoccenbHoW 3acnoHKM (10) b cpopwie flMCKa vmvi yceHeHHoro KOHyca, 
nni/i b cpopwie coeflMHeHHbix coocho flpyr c Apyrowi AWCKa w yceneHHoro 
KOHyca, 6onbiuee ocHOBaHMe KOToporo wecTKo CBjreaHO c ocHOBaHwewi AMCKa 
m o6pameHo b CTopoHy 3arpy30MHoro OTBepcTwa (2), a wieHbiuee ocHOBaHMe - 

30 b CTopoHy Bbirpy3Horo OTBepcrvifl (3), npw cooTHOweHMM AwawieTpoB AUCKa m 
Sojibuiero ocHOBaHMfl yceMeHHoro KOHyca 1:(0,8-1), i/mi/i b cpopwie 
coeAMHeHHbix coocho APyr c APyrowi yceneHHoro KOHyca m AWCKa, oaho 
ocHOBaHne KOToporo >KecTKo CBa3aH0 c 6oJibiiiwwi ocHOBaHnewi yceneHHoro 
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KOHyca m o6pameHO b cTopoHy 3arpy30HHoro oTBepcTi/ia (2), a flpyroe 
ocHOBaHMe - b CTopoHy Bbirpy3Horo OTBepcrafl (3), npM cooTHoiueHMM 
fluawieTpoB 6onbiuero ocHOBam/ifl yceneHHoro KOHyca w flMCKa 1:(0,8-1), npw 
3tom n3MenbMaK)Li4MM 3/ieMeHT (10) ycTaHOBneH c KoribueBbiM 3a3opowi (9), 
5 ujupMHa KOToporo b y3KOii Macro codaBJipeT 0,2-1 0mm, m, KpoMe Toro, 
ycTpoftcTBo flononHMTejibHO cHa6>KeHO cpeflCTBaMM oxnax<fleHMfl Kopnyca 
KaMepbi (4) yruioTHehMH m/mjim cpeflCTBaMM (12) oxna>KAeHMfl cpeflCTBa 
KOMnpeccMM. 

5. ycTpowcTBO no n.4, OTJiMMaroineecfi TeM, mto cpeflCTBo KOMnpeccnw 

10 BbinOJIHeHO B BMfle nopillHfl (15), yCTaHOBJieHHOrO C B03MO)KHOCTblO 

B03BpaTHO-nocTynaTenbHoro ppwrneHi/in. 

6. ycTpoiicTBO no n.4, omnMaiOLMeecn TeM, hto cpeflCTBo KOMnpeccww 
BbinoiiHeHO b BMfle ycraHOBneHHoro c B03Mo>KHocTbK) Bpau^eHiwi HanopHoro 
niHeKa (6) co cnnpanbHbiMM KaHaBKaMM (7) Ha noBepxHocTM, mySwHa KOTopwx 

15 yMeHbiiiaeTCfi k Bbirpy3HOMy OTBepcTMio (3). 

7. ycTpowcTBo no n.6, OTJiMHaioiAeecfl TeM, mto OTHoiueHne flnwHW 
HanopHoro lUHeKa (6) k BbicoTe flpoccenbHOM 3acnoHKM (10) cocTaBnaeT 
1:(0,03-0,3). 

8. ycTpoiicTBO no n.6, OTJinHarou^eecyj TeM, mto flpoccenbHaa 3acnoHKa 

20 (10) yCTaHOBJieHa C B03MO>KHOCTbK) COBMeCTHOrO nnn He3aBMCMMoro 

BpameHMfi c HanopHbiM LUHeKOM (6). 

9. ycTpowcTBo no n.4, OTnMMaiomeecfl "reM, mto Ha 6oKOByio 
noBepxHOCTb yceMeHHoro KOHyca HaHeceHbi npoflonbHbie KaHaBKM m/mjim 
cnnpanbHbie KaHaBKM, cnoco6cTByioiHMe nepeMeuneHMK) MaTepMana ot 

25 3arpy30MHoro oTBepcroa (2) k Bbirpy3HOMy OTBepcTMio (3), m/mjim cnMpanbHbie 
KaHaBKM, cnoco6cTByK)iHMe nepeMeuneHMio MaTepMana ot Bbirpy3Horo 

OTBepCTMfl (3) K 3arpy30MHOMy OTBepCTMfO (2). 

10.ycTpoMCTBO no n.4, OTnMMaiomeeca TeM, mto Ha ocHOBaHMe flMCKa, 
o6pameHHoe b CTopoHy 3arpy30MHoro oTBepcroa (2), HaHeceHbi paflManbHbie 
30 KaHaBKM m/mjim cnMpanbHbie KaHaBKM, cnoco6cTByK>iflMe nepeMemeHMio 
MaTepMana ot 3arpy30HHoro oTBepcTMfi (2) k Bbirpy3HOMy OTBepcTMio (3), 
m/mjim cnMpajibHbie KaHaBKM, cnocoScTByrauiMe nepeMeifleHMio MaTepMana ot 
Bbirpy3Horo oTBepcTMa (3) k 3arpy30MHOMy OTBepcTMio (2). 
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1 1 .YcTpoCiCTBO no n.4, OTJii/iHaromeecfl Tewi, mo Ha o6pameHHoe b 
CTopoHy 3arpy30HHoro oTBepcTi/ia (2) ocHOBaHwe flMCKa, kotopwm flpyrnwi 
ocHOBaHnewi coeflMHeH c 6oiibiiiMM ocHOBaHnewi yceMeHHoro KOHyca, 
HaHeceHbi paAHanbHbie xaHaBKt/i n/nnn cni/ipanbHbie KaHaBKi/i, 
5 cnoco6cTByK>mMe nepeMemeHi/iio wiaTepwana ot 3arpy30MHoro OTBepcTWJi (2) 
k Bbirpy3HOMy OTBepcTi/iio (3), m/mjim cnwpanbHbie KaHaBKH, cnocoScTByromwe 
nepeiweineHMK) wiaTepna/ia ot Bbirpy3Horo OTBepcTcia (3) k 3arpy30MHOMy 

OTBepCTMK) (2). 

12. YcTpoMCTBo no n.4, omwHaioLLieecfi Tewi, mo cpeflCTBa oxna>KfleHii5i 
10 Kopnyca Kawiepw (4) ynnoTHeHi/w m cpeflCTBa oxna>KfleHMfl Kopnyca Kawiepw 

(5) M3WienbMeHMJ1 BbinoriHeHbl C B03MO>KHOCTbK3 MX COBMeCTHOrO 

cpyHKUMOHMpoBaHna b BMfle cpeflCTB (13) oxna>KfleHMfl Kopnyca. 

13. ycTpowcTBo f\na nonyMeHun nopowKa i/i3 nonMMepHoro MaTepwana, 
coAep>Kainee qnnnHflpimecKM^ Kopnyc (1) c 3arpy30MHbiM m BbirpyaHbiM 

15 oTBepcTii^MM (2,3), BHyipn KOToporo nocneAOBaTenbHO m coocho 
pacnonoweHbi Kawiepa (4) ynnoTHeHi/m m Kawiepa (5) w3MenbMeHi/ifl, b KaMepe 

(4) ynnoTHeHwa pacnono>KeH HanopHbiii luhsk (6), ycTaHOBneHHbitf c 

B03MO>KHOCTbK> Bpaii|eHMP M BbinOJIHGHHbIM CO CnMpaJIbHbIMM KaHaBKaMM (7) 

Ha noBepxHOCTM, my6nHa KOTopbix ywieHbiuaeTCP k Bbirpy3H0My OTBepcTMio 
20 (3), a b Kawiepe (5) M3MenbMeHWfl KoaKCwanbHO m c o6pa30BaHMeM KonbMeBoro 
3a3opa (9) oTHocnTenbHO npoTWBonewaiAefi noBepxHocm pacno/ioweH 
M3MenbMaioiiiMM anewieHT, npw 3tom ycipowcTBo CHa6>KeHO cpeACTBawiw 
oxna>KAeHMfl Kopnyca Kawiepw (5) M3Menb4eHWfl, o-mwHaiomeecfl Tewi, mo- 
M3wienbMaK)LL|MCi anewieHT BbinonHeH b BV\p,e APoccenbHoH 3acnoHKM (16) b 
25 cpopwie KonbueBoro BbicTyna Ha BHyTpeHHew noBepxHOCTM Kopnyca Kawiepbi 

(5) M3MenbHeHMfl c o6pa30BaHnewi KonbqeBoro 3a3opa (9) OTHocmenbHo 
noBepxHOCTM pacno/ioweHHoro b Kawiepe (5) vimenbvemn Bana (14) 
BpameHwa, KOTopbiw yctaHOBneH coocho c HanopHbiwi niHeKOM (6) i/i coeAMHeH 
c hum, npw 3tom lunpwHa KonbLjeBoro 3a3opa (9) b y3Kow" Mac™ cocTaBnaeT 

30 0,2 - 10mm, m, KpoMe Toro, ycTpoficTBO AononHMTe/ibHO CHa6>KeHO 
cpeACTBaMM oxjia^eHwa Kopnyca KaMepu (4) ynnoTHeHwa n/wnw cpeACTBawiw 
(12) oxna>KAeHMF) HanopHoro uiHeKa. 
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14. ycTpoficTBO no n.13, oTJiMMaioiueecfl Tewi, mto oTHOiueHne luwpwHbi 
KOJibLteBoro BbicTyna k BHyrpeHHewiy flwan/ieTpy Kawiepbi (5) M3wiejibMeHWH 
cocTaBJiaeT (0,03 - 2) : 1. 

1 5. ycTpoficTBO no n.13, OTni/iMaioineecfl Tewi, mto oTHOiuem/ie LUi/ipi/iHbi 
5 KonbLieBoro BbicTyna k flnuHe HanopHoro ujHeKa (6) cocTaBnaeT 

(0,03-0,3): 1. 

16. YcTpoPicTBO no n.13, oTJii/waiomeecfl Tewi, mto KO/ibLjeBOw Bbicryn 
BbinonHeH c npyiMoyronbHbiM win TpaneL\neBMflHbiM npoqbi/inewi. 

17. ycTpoiicTBO no n.13, OTnuwaroineecfi Tewi, mto OTHoweHi/ie fluaivieTpa 
io Bana (14) BpaLLieHMfl k fliiawieTpy HanopHoro LUHeKa (6) cocTaBnaeT (0,6- 

0,98) :1. 

18. YcTpoMCTBO no n.13, oT/iWMaioLLieecfl Tewi, mto paccTOAHi/ie ot KOHija 
HanopHoro uiHeKa (6), o6pameHHoro b CTopoHy Kawiepbi (5) i/rawiejibMeHMfl, ao 
KonbueBoro BbicTyna b Kawiepe (5) M3wiejibMeHi/ia cocTaBnaeT (0,004-0,8) 

15 fluawieTpa Bana (14) BpameHMH. 

19. ycTpowcTBo no n.13, oTJiMMaioineecfl Tewi, mto Ban (14) BpameHiw 
CHa6>KeH cpeflCTBawiw (17) oxna>KfleHi/ra. 

20. ycTpoficTBO no n.4, OTni/iMaioLneecH Tewi, mto cpeflCTBa oxna>KfleHMJi 
Kopnyca Kawiepbi (4) ynnowenvm m cpeflCTBa oxna?KfleHMfl Kopnyca Kawiepbi 

20 (5) M3WiejribMeHMfl BbinOJlHeHbl C B03W10>KHOCTbK) MX COBWieCTHOrO 

qbyHKLinoHnpoBaHMfl b BMfle cpeflCTB (13) oxna>KfleHMa Kopnyca. 



WO 02/16099 



PCT/RU01/00342 




WO 02/16099 



PCT/RU01/00342 




WO 02/16099 



PCT/RU01/00342 




WO 02/16099 



PCT/RU01/00342 




ri in mTTn-rn rarrarx Tmr^m 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/RU 01/00342 



A CLASSIFICATION OF SUBJECT MATTER | PC7: B29B 13/10, B29B 17/00//B29K 101:00, 

B02C 19/22 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC7: B29B 17/00, 13/10, 13/00, B29K 101:00, B02C 19/22, 18/44, 19/00, B29B 7/42 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


(AKTSIONERNOE OBSCHESTVO ZAKRYTOGO TIPA "RODAN"), 
27 March 1996 (27.03.96), the claims, columns 9-12 


13,16 


Y 


(ZAVOD IZDELY IZ PLASTMASS IM. "KOMSOMOLSKOI PRAVDY"), 
9 September 1982 (09.09.82), columns 3, 4 


13, 16 


Y 


(OBSCHESTVO S OGRANICHENNOI OTVETSTVENNOST1JU 
"ELAST-TEKHNOLOGH"), 10 February 2000 (10.02.00), column 6, lines 8- 
15, column 7, last line, column 8, lines 1-3 


13, 16 


A 


WO 96/36470 Al (ILLINOIS INSTITUTE OF TECHNOLOGY) 21 November 1996 


1-12, 14-20 


A 


(OPYTNO-EXPERIMENTALNY ZAVOD POLIMERNYKH IZDELY), 
28 July 1988 (28.07.88) 


1-20 



| I Further documents are listed in the continuation of Box C. |™J See patent family annex. 



* Special categories of cited documents: 

U A" document defining the general state of the art which is not considered. 

to be of particular relevance 
"E" earlier document but published on or after the international filing dale 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" dooument published prior to the international filing date but later than 
the priority date claimed 



"T f later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

U Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
30 October 2001 (30.10.01) 


Date of mailing of the international search report 

15 November 2001 (15.11.01) 


Name and mailing address of the ISA/ RU 


Authorized officer 


Facsimile No. 


Telephone No. 



OTHET O ME)K#yHAPO/JHOM IIOHCKE 



MewflyHapo^Haa 3 arnica Ka 

PCT/RU 01/00342 



A. KJIACCHOmCAUJiH UPEflMETA H30BPETEHHH: B29B 13/10, B29B 17/00//B29K 101:00, 

B02C 19/22 

CorJiacHO MeayryHapoAHofi naTeHTHofi KJiaccH^HKauHH (MIIK-7) 


B. OBJIACTH IIOHCKA: 


npoBepeHHbifl MHHHMyM AOKyMeHxauHH (cHcreMa KJiaccn^Hicamoi h HHfleKcti) MTIK-7: 

B29B 17/00, 13/10, 13/00, B29K 101:00, B02C 19/22, 18/44, 19/00, B29B 7/42 


flpyraa npoBepeHHaa flOKyMeHTamM b toR Mepe, b Kaicoft OHa BKJQOMCHa b noHCKOBbie no,a;6opKH: 


3jieicrpoHHa^ 6a3aflaHHtuc, Hen o nt3 o bhb m aa ca npn noHCice (Ha3BaHHe 6a3Bi v, ecjin, bo3mo»ho, noucKOBtie TepMHHw): 


C. flOKYMEHTBI, CWTAKMIIHECJl PEJIEB AHTHfclMH: 


Kareropiw* 


Ccbijhch Ha AOKyMeHTti c yicaaaHHeM, r#e aro b03M03kho, peiieBaHTHtix nacreft 


Othochtca ic nymcry Xs 


Y 


RU 2057013 CI (AKIJHOHEPHOE OBII|ECTBO 3AKPBITOrO THIIA 'TOflAH") 
27.03.1996, $opMyna, koji. 9-12 


13,16 


Y 


SU 956290 A (3ABOfl H3£EJMH H3 11JIACTMACC HM. M KOMCOMOJIbCKO# 
nPABflbF) 09.09.1982, koji. 3, 4 


13, 16 


Y 


RU 2145282 CI (OBHJECTBO C OITAHHHEHHOft OTBETCTBEHHOCTBK) 
"3JIACT-TEXHOJIOniH u ) 10.02.2000, Kon. 6, crpoKH 8-15, koji. 7, nocjicmwa 
crpoKa, koji. 8, crpoKH 1-3 


13,16 


A 


WO 96/36470 Al (ILLINOIS INSTITUTE OP TECHNOLOGY) 21 November 1996 


1-12, 14-20 


A 


WO 88/05374 Al (OnblTHO-SKCITEPHMEHTAJIBHLlfl 3ABOfl nOJIHMEPHBIX 
H3flEJIHft) 28 hkwm 1988 


1-20 


InocjieflyiomHe AOKyMeHTM yKraaHbr b npojjojDiceHnn rpatfebi C. 


QflaHHtie o nareHTax-aHanorax yKa3aHM b npiinojKeHHH 


* Oco6tie KoreropHH cchtnoHHbix AoicyMeHTOB; 
A AoicyMeHT, onpeA&naJOiAHfl o6m«ft ypOBCHb TexHiiKH 
E Sonee paHHH» AOKyMeHT, ho onyGnincoBaHHbitt Ha Aaiy 
MeacAyHapojwofl nonvm hjik nocne Hee 

O AOKyMCHT, OTHOOXaWllGfl K yCTHOMy paOKpblTHIO, 3KCITOHH- 
pOBaHHIO H T.A* 

P AOKyMeHT, ony6nnKooaHHbifl ao Aarbi MejKAyHBpoAHOfi no- 
aqmm, ho nocne auto HcnpaumBaeMOro npiiopHTera 
II T.A. 


T 6onee nosAHiifi AOKyMeHT, ony6nHKOBamttiil nocne ppm 
npHOpHrera h npnaeAeHHbifl Ann noHHMaHHn ittsoopereHHa 

X AOKyMeHT, hmcioiahH Hau6onee 6nH3Koe oTHoweKne k npeAMery 
noHCKa, noponamntt HOBusny h n3o6peTaTenbCKHH* yposeHb 

Y AOKyMeHT, nopoHamntt H3o6peraTeni.CKHfl ypoaem. a cone- 

TaHHK C OAHHM HJTH HCCKOJIbKHMH AOKyMeHTaMH TOfi 7KG 

Kareropim 

& AOKyueHT, flBJunoiAHftcfl naTeHTOM-aHanoroM 


flaTaaettcTBHTejiBHoro 3aBepineHHa MeacayHapoflHoro 
nOHCKa: 30 oicraGpfl 2001 (30.10.2001) 


flaTa orapaBKH HacTonmero OTnera 0 MOKffyHapo^HOM noHCKe: 
15hoh6pji 2001 (15.11.2001) 


HaHMeHOBaHne u anpec MewflyHapoAHoro noncKOBoro oprana: 
OeAepan&HHfi HHcnrryr npoMsiuuieHHOtt 

C06CTBCHHOCXH 

PO, 123995, MocicBa, T-59, r/CII-5, BepeacicoBCKafl Ha6., 30-1 
Obkc: 243-3337, TejieTafin: 114818 UOJW1A 
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